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Cataphote crew lays long-lasting Catatherm on Eden's Expressway—Chicago. 


Catatherm Reflective Thermoplastic Striping 
goes down easy ... stays down longer 


Cleanly extruded Catatherm hits and 
bonds to pavement at approximately 400° F. 
Stripe is traffic-ready 3 to 6 minutes later. 


This is Eden’s Expressway on Chicago’s North Side 
. .. one of the world’s busiest thoroughfares. Pave- 
ment markings of ordinary traffic paint have little 
chance of survival here. 

To solve the problem of “‘short life’ markings, the 
Illinois State Highway Department turned to Cata- 
therm . . . Cataphote’s reflective thermoplastic strip- 
ing material. Composed of specially formulated 
thermoplastic resins, pigment and over 40% reflec- 
tive traffic beads, Catatherm is hot extruded directly 
and securely onto any pavement... is available in 
white and yellow. Cataphote waterproof drop-on 
traffic beads, applied simultaneously with the ex- 
truding operation, provide immediate all-weather 
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TOLEDO 10, OHIO 


CORPORATION 


JACKSON, MISSISSIPPI 


reflectance . . . add longer life to the stripe. 

Catatherm can mean a brighter safety picture for 
you in the actual striping operation. Striping equip- 
ment at work creates a traffic hazard . . . the pos- 
sibility of accident is always present. Drastically 
reduce restriping and this danger is virtually elimi- 
nated. You can do this with Catatherm .. . it out- 
lasts good quality paint stripes from 9 to 26 times 
. .. saves plenty of maintenance dollars, too. 

Pace setters in traffic control have recognized the 
advantages of Catatherm. Now, they ‘““SSTRIPE IT 
... AND FORGET IT.” Like to be a leader, too? 
Let us tell you more about Catatherm. Write for 


Catalog C-160. 
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MONOTUBE POLES 
FOR AIR FORCE ACADEMY 


ROADWAY leading from the North Gate to the Cadet- Academic Area. 


Installations 
throughout the country 
prove Monotubes offer 
the utmost in styling, 
strength and service. 


UNION METAL 


The Union Metal Manufacturing Co. 
Canton 5, Ohio - Brampton, Ontario 
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Monotube Engineered Lighting Poles 
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LOOK TO THE DUNCAN \Y.!).. 


World’s only parking meter tested and approved by 
—— Laboratories, Iuc., Burglary Protection 
ept. 


City budgets cannot afford continued losses due to 
expensive vandalism and theft of meter revenues. 
Exhaustive tests prove Duncan “V.I.P.” is the answer 
to this serious ever-increasing problem. 


Purposely created to combat the costly destruction of 
vandalism, the Duncan “V.I.P.” represents the high- 
est degree of security ever found in a parking meter. 


oo ng — with no obligation, will convince you— 
*yault Insured Protection against vandalism 
Chock theasw TAMPER-PROOF BOLTED DOOR 

WG BURGLAR-RESISTIVE HOUSING 


PATENTED SEALED COIN BOX 


DUNCAN PARKING METER 


Division of Motor Products Corporation 


835 No. WOOD STREET ¢ CHICAGO 22, ILLINOIS 


4 TRAFFIC ENGINEERING 





































INSTITUTE OFFICERS 


EDWARD G. WETZEL 
President 


A. F. MALO 
Vice-President 
GORDON K. GRAVELLE 


Vice-President 


ROBERT A. BURCH 
Secretary-Treasurer 


DIRECTORS 


EUGENE A. BARTON 
District Number 3 


M. V. GREER 
District Number 5 
J. AL HEAD 
District Number 6 


FRED W. HURD 
District Number 1 


0. K. NORMANN 
District Number 2 


EVAN E. OLMSTEAD 
District Number 4 


MATTHEW C. SIELSKI 
Immediate Past President 


PUBLICATION STAFF 


DAVID M. BALDWIN 
Editor 


REBEKAH FRIEBELY 
Managing Editor 
G. A. BACCHUS — 
J, W. CHAMBLISS 
Cc. C. CLARK 
WM. E. CORGILL 
R. E. DUNN 
M. J. HUBER 


E. A. MUELLER 
C. C. ROBINSON | 


S. T. SIEGEL 


BURT WHEDON 
Associate Editors 


oils 





mae 


Vol. 30 APRIL, 1960 No. 
CONTENTS 
FEATURES 
Mall World—A Tale from Three Cities ... .................... 11 
Paul S. Robinette, Robert B. Carroll and John O'Connor 
Yield Signs: Warrants and Applications ...................... 15 


James H. Kell 
The Cartographatron— 
High-Speed Electronic Plotting of Massive O-D Data ........ 18 


J. Douglas Carroll, Jr. and Garred P. Jones 


The Use of Motor Vehicle Citations in Traffic Engineering Analysis .. 26 
Martin A. Wallen 


NEWS 
I I, 55 ds oo bh os v8 Wed ko aneh bp ae ees 32 
OOO TS os. ines Va ee ee ee 40 
I oo aise es oc va oe bieoe bg Oe Ree rea Ceeaeue nas 41 
PD oS ics cw Sees cae gam beep mien a ee 42 
Sus TN wc oo esd oo ec ate eee 
TECHNICAL NOTES 
Supplement to Technical Report No. 1 ........................ 49 
Cae ei ks 6 i SS A eh a eee 54 
INSTITUTE AFFAIRS 
Wey GI cs. vk cn ca tiles aces pA en eee 
Membership Applications ........................0..000. ss &@ 
Re FE ok io ioctl, Gs eee ae 66 
MISCELLANEOUS 
INI SII 3 sas: pets views y nenle! kis cus tony aE oceans 39 
ees Th ee ee hs i i oes ee ee 62 
ass ik I ain Si eas os os ee 64 
Professional Service Directory .....................005. 64 & 65 


COVER: The Vine Street extension of the Schuylkill Expressway cuts a swath of a through 
downtown Philadelphia. The one-mile, $12 million roadway connects Schuylkill Express- 
way traffic with the Benjamin Franklin Bridge across the Delaware River to New Jersey. 


TRAFFIC ENGINEERING is published monthly by the Institute of Traffic Engineers. Editorial 
offices are at 2029 K Street NW, Washington 6, D.C. Advertising plates should be sent to 
Interstate Printing Corp., 400 Watchung Avenue, Plainfield, N. J. Advertising representatives: 
New York—Seymour A. Robbins & Associates, 489 Fifth Avenue, N. Y. 17. Chicago—Scott King- 
will & Associates, 35 E. Wacker Drive, Chicago 1. Los Angeles—Jess M. Laughlin Co., 3142 
Wilshire Blvd., Los Angeles 5. Entered as second-class matter November 7, 1941, at the Post 
Office at Plainfield, New Jersey, under Act of March 3, 1879. {Single copies 50 cents, subscrip- 
tion price $4.50 per year in the United States and Canada; $5.75 per year to foreign countries. 
The Institute is not responsible for any statements made or opinions expressed in its publica- 
tions. Publication of advertising does not constitute Institute approval or endorsement of the 
products or services advertised. Permission to reprint contents with customary credit line is 
given unless otherwise stated. The Institute seal, pictured at the upper left on this page, is a 
Registered Trade Mark of the Institute of Traffic Engineers. 


OFFICIAL PUBLICATION OF THE INSTITUTE OF TRAFFIC ENGINEERS 


- 
‘ 








i 
| 
H 
HT 
i 


SLSR SREORSI AT RR I 


eit nee oh es sake Malan Soe 


pl ale SL CR BE LEE Ra ASS ee 


est 


CROUSE /HINDS 


School Traffic-Signal System 


. . . with exclusive electronic controller! 


The Crouse/Hinds PA-30 School Traffic Signal System 
is — for operation at mid-block crossings . . . by far 
the safer locations for school crossings, since there is no 
turning traffic for children to avoid. 


During the morning, noon and afternoon periods when 
maximum protection of children is necessary, the signals 
operate automatically in response to push buttons. At all 
other times, signal remains on normal highway “Go” indi- 
cation. 

On non-school days, signal remains on highway “Go” at 
all times. When school reopens, operation resumes auto- 
matically in accordance with the previously set schedule. 

Timing adjustments are simply made, by turning control 
knobs to desired settings: no changing of gears or setting of 
dial keys. This electronic controller is exclusive with the 
Crouse/Hinds PA-30 School Traffic Signal System. 

Low in cost, simple in design, easy to maintain, the PA-30 
is efficient and inexpensive in operation over the years. 

Crouse/Hinds engineering and service assistance is 
located near you . . . just call or write a Crouse/Hinds office 
or distributor. 


ZelmatliMialicldulelitclamelamials 


PA-30, send for CROUSE /HINDS 


Bulletin No. 2716 : svaacuse | new vork 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
Crouse-Hinds Instrument Company, Inc., Silver Spring, Maryland 

@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) © FLOODLIGHTING 

@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
These products are sold exclusively through electrical distributors. For application engineering help, contact 
one of the following offices: Atlanta Baton Rouge Birmingham Boston’ Buffalo Charlotte Chicago 
Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis 
Kansas City Los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh 
Portland, Ore. St. Louis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 

Resident Representatives: Albany Baltimore Reading, Pa. Richmond, Va. 
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STIMSONITE P 
SIGNS THE WAY 


No question why STIMSONITE is first choice for signs on 


the nation’s modern highways. 


STIMSONITE is more seeable! With their unique prism 
construction, STIMSONITE reflectors provide target value at greater 


distances than any other reflective material. 


STIMSONITE is more readable! These bright letters are designed 
for the best legibility and clarity day, night, dawn or dusk. 


Re 


And sTIMSONITE is more durable! It will not fade or chip. Signs made with 
STIMSONITE letters, borders and symbols are permanent. 
They never need renewing or costly maintenance. For long term 


efficiency and economy, let STIMSONITE sign the way for you. 


STIMSONITE SIGNAL DEVICES (498. 
ELASTIC STOP NUT CORPORATION OF AMERICA 


1027 NEWARK AVENUE > 
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ELIZABETH 3, NEW JERSEY > 
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SLASH 
INSTALLATION 
COSTS UP TO 


00% 


WITH DUBL-DUALS 


You save up to one-half on installation costs when 
you buy Rockwell Dubl-Dual parking meters, because 
two mechanisms are built into one case. Besides sav- 
ing 23% on the initial cost, only half as many meter 
stands are required . . . on off-street lots you can put 
four meters on a single stand (see photo at left). This 
also cuts collection and maintenance time greatly 
and frees personnel for other revenue-producing jobs. 
Dual, with 25 years of know-how, can also give 
you expert advice and assistance on street-marking, 
to accommodate more cars. . . on-street or off-street. 
For information on Rockwell’s complete line of auto- 
matic and manual parking meters, write: Dual 
Parking Meter Company, Subsidiary of Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. 


DUBL-DUAL 


AUTOMATIC 
MANUAL 


The only complete line 
of automatic and manual parking meters 


DUAL PARKING METERS 


another fine product by @ 
ROCKWELL 
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Frankly ‘Speaking . . . 


in SAFE, EFFICIENT AND ECONOMIC TRANSPORTATION OF 
PERSONS AND Goops . . . How many times have we seen 
that phrase used in the lead sentence of an article or as the 
general theme of a paper or speech? It is commonplace— 
even trite—and yet embodies what transportation engineers 
and especially traffic engineers have long sought to achieve. 

Generally it is the traffic engineer who is supposedly 
vested with the “know how” to translate the phrase into 
meaningful reality and he has made much progress. How- 
ever, his very best efforts may be stymied if he makes a 
first assumption that what the average citizen wants is the 
safe, efficient and economic transportation of persons and 
goods. 

The public will generally support what it understands 
to be good; conversely it will refuse endorsement of new 
concepts which it does not understand. For example, the 
Interstate Highway Program faces opposition in some offi- 
cial and unofficial quarters simply because the crying need 
for earliest possible completion of the system is not under- 
stood or appreciated. Prolonging construction schedules 
on the Interstate System or compromising its high engi- 
neering standards is the last thing the American people 
should want. The Interstate System is not the only problem. 


The traffic engineer in the past has not been able to 
sell to the public full acceptance of the many proven prac- 
tices or “gadgetary” treatments available to him. Such 
simple things as one-way streets, parking restrictions, pro- 
gressive signalization and channelization are frequently re- 
buffed and not accepted by the public. Another question 
arises which is: Has the traffic engineer acted as a techni- 
cian or gadgeteer rather than a professional engineer? If 
a broader view had been taken possibly more effort would 
have been devoted to salesmanship to get acceptance of his 
proposals. Much has been said about integrating plan- 
ning with trafic engineering and this has been generally 
accepted as a need. It now appears that there is an even 
greater need for integrating salesmanship with traffic engi- 
neering. 

The most encouraging thing ever to happen to the traffic 
engineer was the passage of the 1956 and 1958 Federal 
Highway Act pertaining to the Interstate System. The en- 
acted Interstate System was beyond the comprehension of 
the majority of the people who use the highway and pay 
the bill, and in many cases beyond the comprehension of 
engineers planning its accomplishment. 

Since its enactment this program has run into trouble. 
Is it the fault of the traffic engineer? Has he failed to give 
adequate knowledge of what it means and information as 
to needs and economic savings? 


Highway programs have seldom, if ever, been criticized, 
but this, the best one ever started, has been subjected to 
the most caustic criticism. Anything big likely brings about 
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criticism or at least critical comment. Too much criticism, 
whether right or wrong, will kill. 

Why has Congress not seen the need for an accelerated 
program to build the Interstate System? The one vote 
margin of the majority in the last Congress to approve a 
whittled-down and cut-back program is very challenging. 
This indicates that we, as traffic engineers, have failed to 
sell and convince the wisest and best thinking men of this 
need. 

There are many ways of accomplishing this and accel- 
erating the completion of the Interstate System if the will- 
ingness prevails. The prolongation and postponement of 
proper consideration and support is strangling economic 
growth and development. 

The traffic engineer must assume his responsibility for 
informing not only national but local legislators concerning 
the merits of the Interstate System and the benefits to be 
derived from it, as well as the urgency for having it avail- 
able as soon as possible. We have failed to emphasize sufh- 
ciently the great savings in accident reduction since this 
one thing of saving lives could almost, by itself, justify 
the program. 

We should take the position, talk, promote and urge 
that this Interstate Program be completed in five years 
rather than 12 or 15 years. There are no reasons or obsta- 
cles—with the exception of lack of funds—to prevent com- 
pletion of the work within five years. Engineers, con- 
tractors, equipment and materials are available to do it. 
We should take the position that the program should be 
completed even if deficit spending is necessary. If we 
cannot sell this idea on a national basis then we should 
endeavor to get our individual states to complete the pro- 
gram by issuing state-supported bonds necessary for the 
construction. These bonds, issued by the states, could be 
retired with the same moneys from the Federal Highway 
Trust Fund which are now designated for use in paying for 
this system over a longer, more stretched-out period. The 
only item not included in balancing this arrangement 
would be the provision of funds for paying interest on 
the bonds which would be more than offset by cost of 
construction if present trends continue. As well as the 
benefits derived from availability of the facility there 
would be much benefit to business by the definite establish- 
ment of the facility and alignment and allowing any plan- 
ned development to take place without being delayed until 
the Interstate route is fixed and built. My state could com- 
fortably complete all sections of the Interstate in four 
years. Your state likely can do the same. Why not complete 
all of it as soon as possible in order to obtain full benefit 
from the short sections now opened to traffic? 


Rosert A. Burcu 
Secretary-Treasurer 
Institute of Traffic Engineers 
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THE DIFFERENCE 
iw a TRULY WHITE, 
LEAD-FREE 


REFLECTIVE 
BEA D Th] 


There is a marked difference in reflective 
bead quality, determined largely by degree 
of whiteness and lead-free quality. On these 
two important factors depends the brilliance, 
reflectivity and ultimate performance of the 
product. To meet Flex-O-Lite’s rigid quality 
standards, only the whitest white, lead-free 
beads can pass inspection. Add to this, tech- 
nological advances, long experience and 
manufacturing know-how and you have the 
reasons why highway signs and markers, re- 
flectorized with Flex-O-Lite beads, literally 
leap out of the darkness to contribute greater 
safety for the motoring public . .. greater 
satisfaction and economy for you. Write for 
new brochure today. 


FLEX-O-LITE PRODUCTS 


1. No. 831 LEAD-FREE High index of Refraction Beads and Standard Beads. Tops in eye-catching brilliance and depend- 
Sign Kits. Best for white and yellow signs. able reflectorization on highway center lines and edge 
2. UB 68 LEAD-FREE Medium index of Refraction Beads _‘ine markings. 
and Sign Kits. For application to signs in the darker pigment 5. ALL- WEATHER AIRPORT RUNWAY BEADS — 500 
colors—greens, reds, blues, etc. to 1,000% brighter than standard beads at angles of descent 
3. TYPE H SAFETY SPHERES—For danger points such as "anging from 10 to 30%. 
guard rails, curbs, bridge abutments, medians, hydrants and 6. FLEX-O-LITE ALSO MAKES: New Positive Free-Flow- 
other hazardous areas where ultra-high brilliance is required. . : 3 x . 

ing Traffic and Sign Bead Dispensers. The economical answer 


M ti brighter th i i izati 
any. times brighter than paint or ordinary reflectorization. to the problem of reflective glass bead application. Details 
4. TRAFFIC BEADS—Free Flowing, Moisture-Proof and on request. 


ss 
SALA N 
FLEX-O-LITE MANUFACTURING CORP. 


8301 Flex-O-Lite Drive, St. Louis 23, Missouri © Factories in St. Louis; Paris, Texas; St. Thomas, Ontario, Canada 
MAKERS OF DROP-ON, FREE-FLOWING, STANDARD, MILITARY, MOISTURE-PROOF, HIGH INDEX AND SIGN BEADS 
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Mall World — 


A TALE FROM THREE CITIES 


TOLEDO, OHIO 


QO, NovEMBER 21, 1959 after an 
extended run of sixteen weeks, the 
highly publicized Shoppers Pedestrian 
Mall experiment in Toledo, Ohio came 
to a close. Originally scheduled for a 
six weeks trial, the unexpected national 
publicity generated by the Malls re- 
peatedly deferred a termination of the 
program. Only the advent of the Christ- 
mas shopping season with its heavy 
trafic demands reconciled the Mall 
enthusiasts to a restoration of the 
malled streets to traffic service. 

The dramatic conversion, almost 
overnight, from traffic streets to garden 
paths caught the public’s interest and 
the Malls became the conversation 
piece of the community. Sustained 
local news stories maintained a high 
degree of local as well as outside cu- 
riosity, attracting large numbers of 
visitors to the Malls. At times, the 
night and Sunday crowds outnumbered 
the daytime densities. While the test 
period was too limited to establish any 
measurable business benefits attributa- 
ble specifically to the Malls alone, it 
was of sufficient duration to determine 
the effects on circulation by the diver- 
sion of vehicular traffic away from and 
around the Mall areas. It also demon- 
strated, in a realistic manner the prob- 
lems to delivery and maintenance ser- 
vices generated by the malled areas. 

Fortunately no serious fire or other 
emergency tested the access facilities 
designed into the Malls for such an 
event. 

In the Toledo test, actually two 
Malls were established — one, two 
blocks long, on a retail shopping street 
and the other, of similar length, on a 


AprIL, 1960 


e Toledo, Ohio 


By Paul S. Robinette, Commissioner 
Division of Traffic Engineering 


e Kalamazoo, Michigan 
By Robert B. Carroll, City Traffic Engineer 


e Evansville, Indiana 
By John O’Connor, Acting Traffic Engineer 


Figure 1 
Aerial view of Adams St., Toledo, Ohio, prior to conversion to Mall Service. The block in center 
foreground is the one shown in ‘‘Malled” detail in Figure 2. 


street primarily abutted by banks and 
high-rise office buildings. Both streets 
were within the core of a one-way 
traffic loop, part of the one-way grid 
trafic pattern in the central business 
district. 

This existing traffic pattern simpli- 
fied the diversion of traffic from the 
two malled streets and the transfer of 
the diverted traffic to the perimeter 
loop was effected without serious con- 
flict. At least so it appeared when the 
experiment was begun in August. Traf- 
fic analyses, made during the planning 
stage of the project, indicated that the 
one-way traffic loop around the malled 
areas had just enough capacity to 
handle both the normal and diverted 


trafic with the practical working ca- 
pacity in certain portions of the loop 
under full utilization during maximum 
trafic periods. This estimate was sub- 
stantiated except that the maximum ca- 
pacities were reached much earlier 
than indicated by the preliminary esti- 
mate and were actually exceeded on 
frequent occasions with congestion de- 
veloping on the perimeter loop and 
in turn causing a further diversion of 
trafic from the loop to other adjacent 
streets. This supplemental diversion 
away from the perimeter loop pro- 
duced overloadings and extended con- 
gestion on feeder arterials at consider- 
able distances from the Mall areas, and 
frequently at times when traffic imme- 
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Figure 2 
This shows general landscaping pattern with Civic Project Display Area. Penguin Pool and in distance 
a Tiny Tot Playground under supervised operation by the Toledo Recreation Division. Note the 
meandering lane available for emergency vehicle usage. 


Figure 3 
Detail of Fountain and Pool in Toledo Mall. The gentleman at left center represents the only com- 
mercial activity permitted on the Mall. 
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diately adjacent to the Malls was 
uncongested and fluid. This condition 
was generated by the necessity of as. 
signing more signal time to the perim. 
eter loop with a collateral reduction in 
cross-street time. 


The Mall areas were pleasingly land- 
scaped and did create an attractive pe- 
destrian area within the heart of the 
business district. The spectacular nature 
of the experiment aroused a great 
deal of national interest and much 
favorable national publicity followed. 
This in turn brought many delegations 
from all over the country to Toledo to 
inspect the project. This national in- 
terest continued until the experiment 
was ended, despite a decided lessening 
in local interest after the first few 
weeks of the test. 


In the later stages of the experiment, 
pedestrian counts in the area did not 
indicate that the Malls had provided 
any sustained increase in pedestrian 
usage since the volumes returned to 
the approximate pre-mall figures. 


Unfortunately, the streets used for 
the Malls were without secondary 
means of access for service facilities. 
This condition critically handicapped 
delivery services, maintenance opera- 
tions, etc. In the financial district, the 
lack of direct access to certain banks 
increased hazards in handling the 
transfer and shipment of moneys, 
which had to be hand-trucked to or 
from adjacent streets. 

There is divided individual opinion 
among the merchants as to the effects 
of the Malls on retail sales. However, 
there as yet has been no indication 
from this group that the Malls should 
be restored on a permanent basis. In 
most instances, merchant opinion ex- 
pressed the need for more off-street 
parking facilities as being more po- 
tentially beneficial to improved busi- 
ness. 


As a result of the Toledo experi- 
ment, we believe that Pedestrian Malls 
could have a place in a pattern for a 
central business district but only when 
made a part of an overall redevelop- 
ment program wherein fully adequate 
means of traffic access, circulation, de- 
livery and other services and conveni- 
ent parking were all properly accom- 
modated in their respective needs. 
Under such a plan with Pedestrian 
Malls being an “end-result” rather 
than a “spring-board” they can add 
to the attractiveness of the area in 
which they are placed. 
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KALAMAZOO, MICHIGAN 


In a discussion of the Kalamazoo 
Pedestrian Mall, it should first be 
pointed out that this innovation is only 
a step in an overall plan for revitaliza- 
tion of the whole downtown area. 
From the start of Mall construction, 
the concept was not one of experiment 
or trial in the sense that this was a 
“oimmick” that might be removed. An 
overall plan for downtown redevelop- 
ment prepared by Victor Gruen & As- 
sociates was adopted in principle by 
the city and has the support of owners 
and tenants within the area as well as 
outside. 

Thorough study of the plan and its 
implications preceded the commence- 
ment of any street closing. As a result, 
when construction began on June 1, 
1959, all the pavement was removed, 
the drainage system revised, public 
utility conduits for future needs were 
installed and the Mall features were 
designed as permanent structures. 

It was the job of the city traffic en- 
gineer’s department to plan the diver- 
sion routes for traffic. The two blocks 
of Burdick Street converted to exclu- 
sive pedestrian use have always been 
the heart of the choicest shopping 
blocks. As a one-way street, north- 
bound, the average daily volume was 
10,500 vehicles. On one of the few 
streets which provided a direct route 
from the south side of the city straight 
through to the north side, a major part 
(55-60 per cent) of the peak hour 
trafic had destinations beyond the 
downtown area. 

As a basis for our plan for traffic 
diversion it was felt necessary to ob- 
tain an origin and destination sample 
of traffic using the street. In order to 
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Figure 4 
Aerial view of Mall in Kalamazoo, Michigan. 


keep the survey manageable, it was de- 
cided to sample only the morning and 
afternoon highest volume hour. It was 
ecognized that more complete in- 
formation of the pattern could be de- 
termined by sampling the full dura- 
tion of morning and afternoon peak 
periods, however, due to the fact that 
analysis of the returned information 
was to be done manually, it was neces- 
sary to limit the scope somewhat. Fur- 
ther, it was felt that a diversion plan 
designed to be adequate for the maxi- 
mum hour would be adequate for the 
whole peak period. 

In order that traffic delay be avoided 
as much as possible during the survey, 
a postcard questionnaire form was 
chosen to obtain the O & D informa- 
tion. The number of cards needed to 
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Figure 5 
Views of the Kalamazoo Mall. 


be handed to drivers was calculated 
on the basis of a probable 30% re- 
turn. The Burdick Street O & D sample 
was taken on the same day as were 
samples on three other streets during 
their respective highest volume hour. 
An actual return average for the four 
stations of 35% was realized. 
Information obtained from the sur- 
vey was used to predict which alternate 
streets traffic would use after Burdick 
Street was closed. By comparing total 
anticipated volumes with practical ca- 
pacity volumes for the various streets 
we established that the remaining 
street network could absorb the dis- 
placed traffic. As part of our plan also, 
we retimed the downtown signal sys- 
tem to better fit the revised traffic pat- 
tern. The effectiveness of the new traf- 
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fic plan is witnessed by the relative 
smoothness with which it has operated. 
Since the formal dedication of the 
Mall in August of 1959 I have dis- 
cussed various phases of our operation 
and procedure with many visiting traf- 
fic engineers from other cities and 
states. Opinions have been in concur- 
rence with our approach to the overall 
traffic redistribution problem. 

Further steps for enlargement of the 
Mall are contemplated for 1960. We 
are fortunate here, in that all the offi- 
cial and otherwise related groups con- 
cerned with the overall downtown de- 
velopment plan are aware that future 
steps also are related to corresponding 
steps in traffic flow improvement, off- 
street parking and other factors. 


EVANSVILLE, INDIANA 

The population of metropolitan 
Evansville is 170,000 and the down- 
town business district serves as the 
commercial and shopping center for 
a Tri-State population of one half mil- 
lion within a 75 mile radius. 

The question of a downtown Mall 
was considered by the city and down- 
town merchants as early as 1955 when 
Associated Consultants of Evanston 
prepared a Transportation Plan for 
downtown Evansville. 

During 1957, the traffic engineer and 
planning director worked with a group 
of the downtown merchants for over a 
period of 18 months trying to sell the 
Mall idea for downtown Evansville. 
Success came in the fall of 1959 when 
the merchants agreed to try the scheme 


on a trial basis and the city was pre- 
pared to close two 300 feet blocks on 
Main Street for a pedestrian Mall. 

Two Main Street blocks between 
Third and Fifth Streets were con- 
verted into a pedestrian Mall on Oc- 
tober 3, 1959, and traffic observations 
and counts started on the effect of the 
Mall on traffic in the downtown busi- 
ness district. 

The introduction of the Mall pre- 
vented the downtown bound traffic 
from turning across the stream of 
downtraffic into Main Street. Traffic 
had to continue for an additional block 
or two beyond Main Street before 
turning from the flow of traffic into 
the existing one-way street pattern. 
The movement of traffic to and from 
the downtown business district was 
speeded up and a better traffic circula- 
tion achieved throughout the down- 
town business district. 

In order to further help the flow, all 
meter parking on Locust Street paral- 
lel and one block from Main Street 
was removed and buses re-routed there- 
on on two special bus lanes along each 
curb, 

From the traffic counters located in 
the downtown business district, the in 
and out feeder street registered about 
5,000 vehicles per 24 hour period and 
this figure doubled to 10,000 between 
noon Friday and noon Saturday. Fri- 
day night stores in the downtown busi- 
ness district remain open until 8:30 
P.M. 

One noticeable achievement that the 
Mall accomplished was the prevention 
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No Computing ¢ Fast Reset to Zero 
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The Shalda Measure Meter has been put to practical 
use by traffic engineers all over the nation. Its sim- 
plicity and accuracy has proven tremendously valuable 
in traffic engineering and has been accepted as a 
useful and practical tool. 
¢ Rust, dust, moisture 
resistant, sealed in 
mechanism. 
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3 pounds. 


e Extension handle to 
40 inches. 

e Finest precision 
counters. 


¢ Trouble free, 
factory lubricated. 


e Handy, portable—only 23 inches long. 


FAST!! SIMPLE! ACCURATE!! 
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No other machine has this feature. 


Just walk it ahead—the precision computer clocks off 
feet and inches like an automobile speedometer... with 
equally simple reading. To subtract—just back it up. 
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of drivers circulating the city blocks 
contiguous to Main Street waiting to 
pick up shoppers. This was brought 
about through traffic on the feeder 
streets being speeded up by the elimi- 
nation of no turns and the elimination 
of street parking on Main Street and 
Locust Street one block away. 


With the downtown business district 
traffic circulating more rapidly and the 
off-street parking facilities available 
in greater number, the pedestrian was 
able to take advantage of shopping on 
Main Street without fear of being run 
over by automobile and bus traffic. 

It is important to recognize that 
the Evansville Mall was an experi- 
mental, temporary program which was 
started in October and _ continued 
through the holidays. Actually this 
time of year is when the rainy season 
starts in our Ohio Valley Sector. In 
my own opinion this program met 
with varying degrees of approval and 
disapproval, because of the holiday 
and inclement weather. If, possibly, 
this could have been executed in late 
spring or early summer we would have 
received a much better reception from 
the general public. 

We are located in a Tri-State area, 
composed of Indiana, Kentucky, and 
Illinois. From the out of Staters and 
the out of towners, the Mall was ac- 
cepted whole - heartedly without any 
dissenters. Locally, the rate was about 
60% for and 40% against, which I 
think was largely due to the abrupt- 
ness with which the Mall was installed. 
Prior publicity with an educational 
program along with the possible uses 
of the Mall, rather than as a park-like 
beauty spot in the downtown area, 
would have been valuable. However, 
it requires someone’s full time to get 
across to the public that this is not 
just a plaything for the merchants 
downtown for their own personal gain; 
that in actuality it is to recreate in- 
terest and expansion and a better flow 
of trafic in the downtown business dis- 
trict. In the design and preparation of 
the Mall, the Metropolitan Plan Com- 
mission and the Traffic Engineering 
Department worked very closely. 


The merchants participation in deco- 
rating of the Mall was 100%. The 
construction and landscaping, shelters, 
playground equipment was a com- 
munity effort donated by local firms. 
The expense to the city was the super- 
vision and labor. 

(Continued on page 64) 
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Yield Signs: Warrants and Applications 


Yield Right-of-Way signs have been 
used in the United States to control 
traffic at intersections for nearly nine 
years. From the initial installations in 
Tulsa, Oklahoma, the popularity of 
the Yield sign as an effective intersec- 
tional control device has steadily in- 
creased until there are now thousands 
of these signs installed throughout the 
country. Some areas have not used the 
new form of control either because of 
the lack of enabling legislation or be- 
cause the responsible authorities have 
felt that this type of control is not 
needed or effective. 

However, the large number of instal- 
lations where Yield signs have mate- 
rially reduced or eliminated a right-of- 
way problem illustrates the effective- 
ness of this type of control. Of course, 
there have been Yield sign installations 
which have failed. But this is also true 
of any other form of intersection con- 
trol — from the normal right-of-way 
rule to the most elaborate signal in- 
stallation. It is only through such fail- 
ures that the limitations of a control 
device are learned. 

Shortly after the introduction of the 
Yield sign, the Institute established a 
committee entitled “Warrants for and 
Experiences with Yield Signs.” This 
committee has gathered extensive data 
on Yield signs and in 1957 reported a 
list of 20 varied warrants which had 
been submitted by committee mem- 
bers. The 1958 committee report indi- 
cated that no agreement on definite 
warrants had been reached. 

The author presented a report at the 
ITE Annual Meeting in New York last 
September, and a more formal sugges- 
tion to the Technical Council at their 
meeting in January. The following pres- 
entation is the gist of these two reports, 
which are published now in an effort 
to generate comments and to jell opin- 
ions on this subject. 

Please send your comments on the 
suggested warrants to the author or to 


ITE headquarters. 
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By James H. Kell, 


Assistant Research Engineer, 


Institute of Transportation & Traffic Engineering, 
University of California, Berkeley, California 


Warrants for the Installation of 
Yield Signs 

The development of a system of 
warrants for a regulatory traffic sign 
is, at best, an extremely difficult task. 
The Stop sign has been utilized for 
several decades but, even with this long 
experience, there are no really defini- 
tive warrants available. The decision to 
install intersectional control signs has 
been and will continue to be made on 
the basis of human judgment (hope- 
fully engineering judgment) by the 
persons or agencies who have the re- 
sponsibility in such matters. A system 
of guides for the installation of such 
signs can, of course, be developed 
based upon experiences at similar lo- 
cations, but these are merely guides 
and not rules to be applied at every 
intersection. There are so many differ- 
ent conditions existing in the field that 
any system of guides must be compre- 
hensive and flexible to be of use to 
those who must make the decision. 

There have been many warrants and 
guides proposed by traffic engineers to 
govern the use of Yield signs. How- 
ever, too many of these proposals were 
rules and not guides. One factor that 
apparently was not considered in most 
of these proposed warrants is the vari- 
ation between the legal requirements 
of various state laws governing the 
driver's behavior when approaching a 
Yield sign. It is illogical to adopt a 
warrant concerning sight distance _re- 
quirements in the form of a specific 
sight triangle when a driver in Virginia 
may enter past a Yield sign at the 
normal roadway speed while a driver 
in Connecticut must slow to 10 mph. 
It would appear to be more reasonable 
to analyze the factors present at an 
intersection which influence the selec- 
tion of the proper form of control. 
This information could then be related 
to the specific location in terms of the 
applicable legislation and thereby re- 
sult in a logical decision. 

This attempts to present a logical 


discussion of the various factors which 
influence the use of Yield signs in suc- 
ceeding paragraphs. Included are cer- 
tain suggested minimum requirements 
which are later compiled into war- 
rants; but once again it should be 
pointed out that these are guides and 
not rules. Some of the items discussed 
are policy matters rather than instal- 
lation warrants. These will be summar- 
ized into a policy section following 
the warrant. 


Traffic Volumes 

The amount of traffic entering an in- 
tersection is usually one of the first 
factors considered when attempting to 
develop warrants for control devices. 
One of the proposed warrants specified 
that Yield signs shall be installed when 
the total intersection approach volume 
is 100 vehicles per hour for eight hours. 
Such a rule, and rule it is, is difficult 
to justify. There are innumerable ex- 
amples of intersections carrying these 
volumes, or more, which operate en- 
tirely satisfactorily without control, 
and just as many with these volumes, 
or less, where Stop signs are the con- 
trol needed. The only reasonable state- 
ment concerning minimum volumes 
must be, in effect, that the approach 
volumes are of such magnitude that 
there is a need for a more definite in- 
dication of right of way than that 
which is provided by the normal rule. 
However, to offer a guide for the mini- 
mum volume that should exist before 
a Yield sign is installed, it is suggested 
that in urban areas the total approach 
volume exceed 1,000 vehicles per day 
and in rural areas the volume exceed 
500 vpd. 

A second proposed volume warrant 
would have limited the use of Yield 
signs to intersections where the vol- 
umes do not exceed 500 vehicles per 
hour during more than two hours in a 
day. This rule was suggested on the 
basis that a Yield sign becomes inef- 
fective when volumes are so high that 
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a large percentage of the vehicles on 
the cross street must stop. It is true 
that many vehicles must stop under 
high volume conditions, but there are 
also some which do not have to stop. 
This reduces the delay to these vehicles 
and, in turn, reduces the total delay. 
In addition, there are many hours dur- 
ing the day when the volumes are 
much lower and only a small percent- 
age of the vehicles are required to stop. 
Illustrating this point is an intersection 
controlled by Yield signs that carries 
over 8,000 vehicles per day without 
accidents. The only statement concern- 
ing maximum volumes should be to 
exercise caution when considering the 
installation of Yield signs at high-vol- 
ume intersections — say, intersections 
carrying over 5,000 vehicles per day. 

The proportion of traffic on the two 
streets is another item to be considered. 
One suggestion stated that “Yield signs 
are warranted when the volume on 
the minor street is small. Gaps in traf- 
fic should be of such frequency and of 
such length as to be readily acceptable 
without undue hazard or delay.” One 
of the committee members at the time 
aptly commented “How small is ‘small’? 
How frequent is ‘frequent’?” Experi- 
ence has shown that a policy is neces- 
sary which would state that Yield signs 
generally should not be placed against 
the major traffic flow, especially where 
the major flow is considerably higher 
than the minor flow. There are, how- 
ever, exceptions to such a statement, 
depending upon individual circum- 
stances. Thorough investigation of the 
specific location should be made be- 
fore placing Yield signs against a 
heavier flow or against a traffic stream 
which is accustomed to an inferred 
right of way. Sometimes approach vol- 
umes alone are not sufficient to deter- 
mine which street should be controlled. 
An example of such a situation is an 
intersection where the north-south ap- 
proaches carry 800 and 900 vehicles 
per day respectively, while the east- 
west approaches carry 1200 and 300 
vpd respectively. Which street should 
be the major street? Only a more de- 
tailed analysis of turning movements 
and intersection characteristics can 
lead to the answer. 


Approach Speed 


Approach speeds can affect the suit- 
ability of Yield sign control in some 
instances. High speed approaches can 
offer difficulties, as was illustrated at 
three rural installations where ap- 
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proach speeds on the controlled streets 
were approximately 50 mph. Although 
a vast majority of the drivers obeyed 
the Yield signs, a higher percentage of 
drivers was observed entering the in- 
tersection at unsafe speeds than had 
been observed when Stop signs were 
in place. However, this experience does 
not preclude the use of Yield signs at 
such locations. Application of suitable 
advance warning devices (signs, mark- 
ings, and possibly advisory speed 
signs) in conjunction with the Yield 
signs and adequate enforcement should 
prove to be satisfactory, but the pos- 
sibility of adverse experience does 
exist and should be considered. As pol- 
icy then, suitable advance warning 
should be provided when Yield signs 
are to be installed on high-speed ap- 
proach lanes. 

Yield signs have been installed in 
some instances primarily for speed 
control purposes (usually in a state 
where a specific entry speed was im- 
posed). Such usage has even resulted 
in several 4-way Yield installations 
which have no legal meaning and only 
serve to confuse the motorist. The use 
of Yield signs for speed control is con- 
trary to the purpose for which this 
sign was developed and, if continued, 
can only lead to disrespect for the de- 
vice and reduced effectiveness. 


Sight Distance 


Directly related to approach speed 
is the matter of visibility. Available 
sight distance is a very important fac- 
tor: a driver must be able to see a 
conflicting vehicle in time to stop if 
the Yield sign is to be effective. This 
is the most difficult factor to determine 
in establishing warrants for Yield sign 
installation, because of the wide varia- 
tion in enabling legislation. Some 
states require a driver to slow to 10 
mph when entering past a Yield sign 
while other states require no reduction 
in speed or merely state that a driver 
shall slow to a speed which is reason- 
able for existing conditions of traffic 
and visibility. 

In those states which specify a speed 
past the sign, it is not reasonable to 
install Yield signs at blind intersec- 
tions where vehicles must slow to speeds 
considerably less than the legal en- 
trance speed in order to safely cross 
the intersection. For those states where 
no maximum speed is established, visi- 
bility must be such that the majority 
of vehicles approaching can safely 
stop. Most drivers do not have the 


ability to determine the safe approach 
speed with any accuracy, especially if 
they are unfamiliar with the area. At 
some locations it may be necessary to 
utilize advance warning signs or mark- 
ings to reduce the approach speeds to 
a point where there is adequate sight 
distance. 

In addition, one of the most com- 
monly accepted warrants for the instal- 
lation of Stop signs is a critical ap- 
proach speed of 8 mph or less. The 
above factors, instead of aiding in es- 
tablishing a sight distance warrant, 
actually impose a limitation of the use 
of Yield signs. These limitations are in- 
cluded in the suggested policy state- 
ments governing the use of the sign 
which form a part of the total war- 
rant. 


Sight distance, however, also can 
serve as a factor warranting the use of 
Yield signs. Whenever sight distance is 
restricted such that the critical ap- 
proach speed is less than the 85th per- 
centile mid-block speed, a Yield sign 
is warranted. Since almost all Yield 
sign legislation requires a driver ap- 
proaching the sign to slow down, such 
installations protect the motorist on 
the minor street by giving him addi- 
tional time to see cross traffic and yield 
safely if required. This warrant should 
not be construed to mean that sight 
distance must be restricted before Yield 
signs can be used. There are many lo- 
cations where the critical approach 
speed is well above the mid - block 
speed, but a need exists for better defi- 
nition of right of way than is provided 
by the normal rule. 


Accidents 


The occurrence of a certain number 
of accidents (of a specific type) is 
usually included in a system of war- 
rants for an intersection control device. 
Suggestions for accident warrants for 
the installation of Yield signs have 
ranged from 2 in a two-year period to 
8 in a five-year period. Accidents, per 
se, are not in an adequate warrant 
since control devices can, and do in 
some instances, increase accidents. In 
some cases the type of accident has 
changed after the installation, but the 
problem has not been solved. An ad- 
verse reaction from the public is com- 
mon when accident experience is used 
as a warrant for remedial action. Op- 
position to such a warrant is not with- 
out justification since the implication 
is that accidents have to occur before 
remedial measures can be applied. 
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In order to avoid this unfavorable 
public reaction, the accident warrant 
should be stated in terms of alleviating 
a hazardous condition. An example of 
such a hazardous condition can then 
be presented in terms of correctable 
accident experience. After examining 
many before and after accident stud- 
ies, it appears that a logical accident 
experience which would warrant a 
Yield sign installation is three right- 
angle collisions in a twelve-month pe- 
riod. 


Warrant Summary 

Yield signs were originally devel- 
oped to provide for the definition of 
right of way and to act as an inter- 
mediate form of control between the 
normal right-of-way rule and the Stop 
sign. This avowed purpose forms the 
basis for the suggested warrants which 
are stated as follows: 

“Yield signs shall be used to con- 
trol vehicular traffic at intersections 
where there is an apparent need for 
better definition of right of way to 
provide safe, convenient, and efficient 
trafic flow, but where Stop signs are 
unduly restrictive. Intersections war- 
ranting Yield sign control shall nor- 
mally meet the first requirement set 
forth below and either or both of the 
last two requirements. 

1. Total approach volumes entering 
the intersection shall exceed 1,000 ve- 
hicles per day in urban areas or 500 
vehicles per day in rural areas. 

2. The sight distance available at 
the intersection is restricted such that 
the critical or safe approach speed is 
less than the 85th percentile mid-block 
speed on the controlled street. 

3. A hazardous condition exists at 
the intersection which would be allevi- 
ated by better definition of right of 
way. Such a hazardous condition may 
be exemplified by the occurrence of at 
least three right-angle collisions in the 
preceding twelve-month period.” 

In addition to these warrants, the 
following policy statements are of- 
fered to guide the proper utilization of 
Yield signs to promote effective con- 
trol: 

1. Yield signs may be effective at 
relatively high volume intersections, 
but, when entering volumes exceed 
5,000 vehicles per day, caution should 
be exercised. 

2. Yield signs generally should not 
be placed against the street carrying 
the major flow of traffic through the 
intersection. Problems may also arise 
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at locations where one street (although 
carrying the minor volume) has be- 
come accustomed to an inferred right 
of way. 

3. Yield signs should not be erected 
on the approaches of more than one 
of the intersecting streets. 

4. Yield signs installed on high-speed 
approaches should be adequately sup- 
plemented by advance warnings. 

5. Yield signs should not be in- 
stalled at intersections primarily to 
control speed. 

6. Stop signs, rather than Yield 
signs, should be installed at intersec- 
tions where the safe approach speed is 
8 mph or less, or 

a. In those states with specific entry 
speeds, where the safe approach speed 
is more than 5 mph below the legal 
entry speed, unless advance warning 
can satisfactorily reduce the approach 
speed. 

b. In those states where no speed 
limitation is specified, where visibility 
is inadequate for 85 per cent of the 
approaching traffic to stop easily if 
necessary and for the majority of the 
remainder to stop suddenly, but safely. 
Advance warning signs and markings 
may be effective in reducing approach 
speeds to a point where this condition 


is satisfied. 

The warrants and policies presented 
above would apply primarily to the 
normal four-way intersection at grade. 
There are other applications of Yield 
signs where these warrants do not ap- 
ply. Generally, each of these uses has 
a specific objective which, in turn, is 
the warrant for the installation. There 
are undoubtedly limitations to any of 
these installations, but general criteria 
cannot be established to govern such 
usage. Some of these applications are: 

1. Establishing secondary through 
streets by using Yield signs; 

2. Achieving traffic circle control by 
placing Yield signs at the entrances to 
the circle; 

3. Providing minor movement con- 
trol by installing Yield signs within 
complex intersections, 

4. Providing effective control at 
grade intersections on expressways by 
using Yield signs in conjunction with 
Stop signs—the Yield signs are used 
in the median where median storage 
exceeds 20 feet; and 

5. Achieving effective control of en- 
tering trafic by using Yield signs in 
place of Stop signs on inadequately 
designed on-ramps to controlled access 
facilities. 





For Flashing Signals and Beacons 
Specify The Flashers With Performance Proven Dependability 


engineering and design features that 
have made Time-0-Matic the leadin 
manufacturer of flashers since 193 


© open frame construction for 
efficient heat dissipation 


© adjustable 50-60 flashes per 
minute 


@ not affected by extreme temp- 
erature variations 


© slow speed induction motor 
@ hardened, polished pivots 


© bearings, factory lubricated 
for life of the flasher 


@ available with or without radio 
interference eliminators 


Write for literature and specifications 









IME-O-MATIC. INC. 
A SIGN OF GOOD CONTROL SINCE 1932 


P.0. Box 850, Danville, Illinois, Phone Hickory 2-0611 
Canadian Agent: Sangamo, Ltd. © Leaside, Toronto 17 Canada 


NEW ! ! 

Mode! 46 

1 or 2 circuit, front- 
mounted cams and con- 
tacts out in the open 
for fast, easy adjust- 
ment, replacement. 
Compact size 4%” high, 
4” wide, 24%” deep 


Model 3 
1 or 2 circuits 


Model 37 Jack-mounted 
Available with or with- 
out meter base and cov- 
er, as shown, 1 or 2 
circuits 


Applications 


Safety Zones 
Caution Signals 
Traffic Islands 
oading Zones 
Warning Beacons 
Flashing Stop Signs 
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CARTOGRAPHATRON 


A longer version of this paper was 
presented at the meeting of the High- 
way Research Board in Washington in 
January 1960. 


a DATE, the Chicago Area Trans- 
portation Study is the largest and most 
thorough of its kind. Started in 1956 
under the joint sponsorship of the 
U.S. Bureau of Public Roads, State of 
Illinois, County of Cook and City of 
Chicago, the Study covers an area of 
1,236 square miles including Chicago 
and its suburbs. Population of the 
area is 5,200,000 and vehicle registra- 
tion is nearly 1,700,000 units. Each 
weekday residents and visitors make 
over 10,000,000 person trips on the 
area’s highways and public transporta- 
tion facilities. 

Massive amounts of data pertaining 
to the 10 million trips made it neces- 
sary to develop high-speed analytical 
devices never used in traffic surveys 
before. The Cartographatron is an 
electronic device designed specifically 
for presentation and evaluation of trip 
desire line patterns. 
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Presentation of Trip Data 

Of all the items recorded in origin- 
destination surveys, the most crucial is, 
as the name suggests, the address of 
trip origin and destination. These sur- 
veys are designed and carried out 
principally as a means of insuring that 
new facilities be located and designed 
to serve traffic demand. This demand 
must be fixed geographically in order 
to achieve this purpose. The origin and 
destination points provide the two 
fixed points of demand with service 
required in between. 

Nearly all “O-D” surveys plot out 
“desire lines.” These are straight lines 
connecting origin points with destina- 
tions. But plotting a line for each 
journey would be so difficult that dif- 
ferent forms of summarization have 
been developed to present these facts. 
Basically, this summarization has two 
aspects — first, summarizing the de- 
tailed addresses of origin and destina- 
tion into area groups and _ second, 
grouping the lines themselves. 

The first involves establishment of 
geographic units such as zones, dis- 
tricts, tracts, blocks, etc. The form of 












this summary imposes problems of de- 
tail and also of presentation. 

The second form of summary in- 
volves grouping desire lines in a par- 
ticular way. This has generally in- 
volved collecting lines into summary 
bands as volumes increase and lines 
are closer together. Of course, there are 
the problems of vehicle vs. person trips 
—separate displays for transit and 
auto drivers and so forth, which in- 
crease the problems of more complex 
detail versus desired simplification. 

All of these summarizations have 
been developed to bring the myriad of 
detail into some more digestible form 
—to simplify the picture. But with 
simplification, one runs the risk of dis- 
tortion so that extremes are to be 
avoided. The method found most suit- 
able for the Chicago Study involved 
the use of grid coordinates and the de- 
velopment of desire line density charts. 


Grid and Desire Line Density Charts 


The grid coordinate method of cod- 
ing trip origins and destinations and 
the method for tracing and accumulat- 
ing all desire lines across the grid was 
first developed by the California High- 
way Department. This method permit- 
ted the use of a large number of small 
zones (grid squares) and the presenta- 
tion of desire lines in the form of a 
density map. The Detroit Metropolitan 
Area Traffic Study adopted this method 
and extended it by segregating desire 
lines by direction and by preparing 
maps on tabulating equipment. The 
machine processing and mapping of 
trip data was a major step forward. 

However, the size of the survey area, 
the number of trips involved and the 
degree of detail required place limits 
on the use of this method. Further, 
the amount of data to be handled is 
limited by the number of columns in 
the punched card. The Detroit survey 
area enclosed some 709 square miles 


TRAFFIC ENGINEERING 





FRONT VIEW OF CARTOGRAPHATRON 


Front view of Cartographatron. 


which were divided into about 2,900 
one-quarter square mile grid units. 
Over this grid system the trips were 
traced and accumulated. The resultant 
summary cards, one for each grid 
square, permitted the selective print- 
ing of a large number of desire line 
density charts. The scale of this work is 
perhaps best shown by examining the 
volume of punched card work required 
prior to preparation of the coordinate 
summary card. To trace and accumu- 
late the 250,000 original trip cards 
required over 1,500,000 work cards 
and ten weeks to produce the final co- 
ordinate summary cards. 


The Cartographatron 


At the outset of the Chicago Area 
Transportation Study, to overcome the 
problem of size, several attempts were 
made to design a computer method for 
mapping trip desire lines. The size of 
the study area, 1,236 square miles, 
and the estimated 10,000,000 daily 
trips (or nearly 370,000 individual 
records) made the use of the punched 


Calibration Raster — By comparing densities of 

areas within raster with densities of areas within 

Carto; raphatron display, it is possible to scale 

> display in terms of desire line miles per unit 
area. 
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card method extremely cumbersome. 
Similarly, while a computer program 
could be developed, it appeared to 
be far too expensive—both in time and 
dollars. It was clear that use of the 
computer for summarizing desire lines 
would have tied up this expensive ma- 
chine for long periods of time when it 
could be used for more urgent work. 

As a possible solution, personnel of 
the Armour Research Foundation pro- 
posed that trips be traced electron- 
ically and displayed on a cathode-ray 
tube. After considerable exploratory 
work on this and other proposals, a 
contract was entered into with the 
Armour Research Foundation to de- 
sign and construct a device which 
would automatically display trip de- 
sire lines. This came, eventually, to 
be called the “Cartographatron.” 


Operation of the Cartographatron 
The Cartographatron is an electronic 
analog device which can display a dot 


Density 


Densitometer Unit. 


or line of required density and loca- 
tion on the face of a cathode-ray tube, 
similar in many respects to the picture 
tube in a TV set. The input is on mag- 
netic tape, prepared on the Burroughs 
ElectroData “Datatron 205,” and the 
output is a 4” x 5” photographic 
negative. The block diagram shows the 
major steps in the operation of the 
Cartographatron. The magnetic input 
tape contains the coordinate values of 
the origin of the trip, direction of the 
trip, the speed and distance of the 


Splits. 


By varying exposure in photogranhic printing process, a series of density patterns may be obtained 


from a single Cartographatron display. 
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Figure 1 


trace, plus trip characteristic data. 
Speed in this sense is related to the 
expansion factor of the trip being dis- 
played. If the trip has a high expan- 
sion factor, then the speed will be slow 
to permit a greater amount of light to 
be transmitted to the photographic 
negative. Distance is airline distance 
between origin and destination. As this 
information is being read from the 
tape, a dot of light appears on the 
face of the cathode-ray tube and moves 
across the tube to the destination of the 
trip. The light displayed is recorded 
on a 4” x 5” photographic negative. 
Since the shutter of the camera is 
fixed in an open position, all traces 
are added to the same negative. In 
this way the photographic plate works 
as a “memory” or summarizing device. 
The resulting density at any point on 
the negative is in proportion to the 
number and speed (factored trip 
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weight) of traces which passed over 
that point. 

In operation, the Cartographatron 
reads and displays trip records at ap- 
proximately the rate of 48 per second. 
A record constitutes one trace or one 
unexpanded trip. Allowing time for 
the changing of tapes, it is possible to 
display the entire trip file (369,194 
records on 21 reels) for the Chicago 
area in approximately three and one- 
half hours. Simply sorting this volume 
of cards on one column could be done 
at the rate of 600-1,000 cards per min- 
ute. By comparison, the Cartographa- 
tron is three to five times as fast and 
displays the data besides. 

One very significant economy lies in 
the conversion of numeric output to 
maps. The methods used in all previ- 
ous studies have required numerous 
hours of map preparation, posting, 
drafting and coloring. The Carto- 


graphatron accomplished all of this 
photographically thus _ eliminating 
many man hours of work. 


Selective Displays of Travel Data 


In addition to speed, the ability to 
select trip characteristics must be con- 
sidered as a major feature of the 
Cartographatron. Actually, desire line 
maps are wanted by analysts in highly 
selective forms. The ability to select 
over 4,000,000 displays from the Chi- 
cago data must be counted as a very 
useful feature. For example, it is pos- 
sible to display desire lines of all in- 
ternal person trips for shopping at 
department stores. The two governing 
trip characteristics, purpose (shopping) 
and land use at destination (depart- 
ment stores), are established by opera- 
tion of selector switches and depress- 
ing buttons at the control console. The 
Cartographatron will read all records 
on the tape, but will display only those 
meeting the selection requirements. 
Concurrently with the run, the machine 
keeps a full count of all records in- 
spected and also a count of those ac- 
tually displayed. 


Other Applications 

There is, in addition to the line 
generation feature, the possibility of 
point generation or dot maps. As of 
this time, the only dot mapping done 
by the Chicago Area Transportation 
Study has consisted of displaying the 
origin dot of trip records. The same 
characteristics as those described for 
line generation are used. There is, how- 
ever, the possibility of transferring the 
land use survey data, the population 
data and, perhaps, also street capacity 
data to magnetic tape and displaying 
density maps. Another possible appli- 
cation, yet untried, is to prepare scat- 
tergrams and correlations on magnetic 
tape and display them on the Carto- 
graphatron. Still a further application 
which has had limited use by the Chi- 
cago Study is to use the equipment as 
a card counting device. While the 
count is that of unfactored trip rec- 
ords, the speed in which at least a 
preliminary count could be made of 
special selections is considerably great- 
er than that of punched card work. 
The Cartographatron has two counters; 
one shows the number of records in- 
spected and the other the number dis- 
played. 

Application of this equipment to 
other transportation studies and O-D 
surveys is limited only in that input 
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requirements be met. The Cartographa- 
tron is designed to operate on any 
geographic area for which data may 
be coded to a grid system. The grid 
system used in Chicago covers a 90 by 
90 mile area. This area has been di- 
vided into one-quarter square miles by 
the one-half mile grid system. The 
Cartographatron will operate on detail 
coded to the tenth mile within this sys- 
tem or on a grid of 1,800 by 1,800 
units. There are presently arrange- 
ments for coding and displaying Pitts- 
burgh Area Transportation Study data 
on the Cartographatron. The Pittsburgh 
grid system is essentially the same as 
that used in Chicago. 


Cost of Cartographatron Work 


The cost of machine development 
and construction has been absorbed 
by the State of Illinois and participat- 
ing agencies so that the operating cost 
estimates given here are merely direct 
out-of-pocket costs. 

Cost per lane of tape (20,000 rec- 
ords )—$350.00. This is based on $65 
for tape, $200 for machine (computer) 
running time, and $85 for program- 
ming and other preparatory work. 

Cost of running and processing one 
display from one lane of tape—$6.00. 
This cost includes the operator’s time, 
photo-lab labor and supplies, and op- 
erating overhead. (The unit cost per 
lane drops as the number of lanes in 
one display increases.) 

While the cost of preparing a single 
map would be large because of tape 
preparation costs, the cost of all sub- 
sequent displays is only the running 
cost and represents savings as more 
displays are required. It should be 
noted, too, that these costs include pho- 
tographic work which might otherwise 
require substantial rough drafting time 
and be difficult, then, to reproduce. 


Quantitative Measures 


A question frequently asked by visi- 
tors is whether it is possible to meas- 
ure trip density on these displays. The 
answer is “Yes.” The key to scaling 
the Cartographatron display is the ad- 
dition on each display of a calibration 
raster. The raster now used by the 
Chicago Study consists of an eight 
by eight block pattern. The density 
function of this raster may be plotted 
as a normal photographic density 
curve. 

By comparing the density of areas 
within the calibration raster with den- 
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Figure 2 


sities of areas within the display, it is 
possible to scale the display in terms 
of desire line miles per unit of area. 
The equipment employed to make these 
density measurements is a Densitometer. 

The operation is simple: a light of 
constant intensity is transmitted through 
the 4” x 5” display negative via a very 
small aperture to a photo-electric cell 
(the probe unit). The amount of light 
passing through the negative is trans- 
lated to voltage and is displayed in 
numeric terms on the meter. This 
meter has a maximum reading range of 
450 units. The basic densitometer 
equipment has been modified by the 
addition of controls for carrying the 
negative over the light source and a 
plotting device consisting of a 4X en- 
largement pantograph. Areas of .005 
inches in diameter, at negative scale, 


(approximately 1/36th of a square 
mile in Chicago) may be read. 

While measurements may be made 
at this scale, they would ordinarily 
be expressed in terms of the input 
unit, one-quarter square mile in Chi- 
cago. The use of this equipment is 
limited to the development of profiles 
and “spot elevations.” A complete de- 
scription of the surface of a display, 
because of the number of readings, 
would require the use of a recording 
microdensitometer. It is possible to 
read the value at any point within 2-3 
per cent of the precise, true value 
using the equipment shown. 


Patterns 


The California and Detroit mapping 
of trip desire line densities has em- 
ployed the use of the “isoline.” This 
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Model of Total Floor Area. 


line has been compiled and drafted 
by hand over a printed or posted den- 
sity map. Each line is compiled so as 
to enclose areas of similar densities 
and has been subject to the judgment 
of the compiler as to exact alignment 
and shape. While the resulting maps 
may be considered to be an accurate 
picture of the density patterns, they 
are subject to considerable human 
judgment. It is doubtful that any two 
individuals could or would isoline a 
desire line density map in exactly the 
same fashion. 


In contrast, the original compilation 
of isolines on the Cartographatron dis- 
plays is accomplished in the photo-lab. 
The photographer, by varying the 
printing exposure, varies the density 
pattern on the prints. The scaling of 
isoline depicted in this fashion is done 
by preparing profiles of the display on 
the Densitometer. 


The above description of “density 
splitting” as a basis for isolining is 
intended only to show that maps simi- 
lar to those produced in California and 
in Detroit may be prepared from Car- 
tographatron displays. However, the 
value of the isoline, as such, on Carto- 
graphatron displays, has been ques- 
tioned by the staff of the Chicago 
Study. Since an individual with nor- 
mal vision is capable of reading up to 
twenty shades of grey, it has been 
argued that the basic patterns depicted 
by isolines may be observed without 
any cartographic aids on the display. 
Certainly, the principal patterns are 
readily apparent. Depending on the 
data displayed and the use intended, 
the addition of quantitative measures 
may be desirable. Such measures can 
be accomplished on any Cartographa- 
tron display. 
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Usefulness of Desire Line Displays 


The preceding portions have de- 
scribed the design and workings of the 
Cartographatron. It is a unique ma- 
chine. It summarizes great quantities 
of information in visual form. It is 
fast. It is electronic. It proceeds from 
coded data to virtual final presentation 
without clerks or draftsmen. All of this 
is of interest but there are many who 
will say, “So what? Of what real use 
are desire lines? What is the advan- 





tage of this stepped up data processing 
device in actual application?” 

Justification clearly depends upon 
use and usefulness of origin and des- 
tination survey data in supplying both 
increased knowledge and the increased 
ability to make the right decision in 
planning and building new transporta- 
tion facilities. We have puzzled over 
this matter at some length in trying 
to measure the costs and risks of de- 
veloping the equipment as against the 
utility of the ultimate output. It was 
our basic feeling that desire line sum- 
maries were critically necessary in un- 
derstanding the large mass of origin- 
destination data collected. 

While one cannot exactly measure 
the benefits of such a machine against 
its development cost, two very great 
values are apparent at this time. The 
first is that these desire line prints cre- 
ate careful and unbiased images of 
traffic patterns in the minds of the team 
of analysts and technical personnel 
who will have to interpret proposals. 
The second and less tangible benefit 
lies in the “sales value” of these pres- 
entations. 

The first benefit of common images 
is by far the most significant one. 


Figure 4 
All Person Trips. 
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Members of the study staff, as well as 
personnel from related agencies and 
decision-making officials, all have dif- 
ficulty understanding large masses of 
data and seeing a great metropolitan 
region as a whole rather than a series 
of locations or political jurisdictions. 
These summary pictures create accu- 
rate, regional images of the travel 
data. These images, being common 
background, help to relate one per- 
son’s work to another’s. Both have 
common information. Common techni- 
cal denominators produce much more 
effective teamwork and collaboration. 


We would be blind however, if we 
did not see that these pictures, being 
new and carefully developed, were ex- 
cellent means of communication to citi- 
zens, local groups and interested agen- 
cies. It is not simply that they were 
made “electronically” (which, being 
a “good” word, insures the respect of 
the layman) but rather that the im- 
pression gained of travel behavior, as 
the viewer has experienced it, is sud- 
denly confirmed. He knows this is 
right. The data are reliable. What he 
has seen squares with his observations. 
Once this respect for accuracy is es- 
tablished, communication is easier and 
more profitable. 

Cartographatron patterns presented 
in these pages represent only a frac- 
tion of the number of patterns that 
will eventually be used in developing 
a long-range transportation plan for 
the Chicago metropolitan area. How- 
ever, the patterns selected demonstrate 
the versatility of the device. 


Interpretative Examples 

Figure 1 is a map showing political 
boundaries and is simply taken from a 
highway map of the region. The heavy 
line is the boundary of the internal 
survey area. Poulation distribution is 
shown in Figure 2. Isolines mark areas 
of common population density. Floor 
area in each quarter square mile is 
shown by the model pictured in Fig- 
ure 3. The model does not include sub- 
urban floor areas because of cost. How- 
ever, more than 85 per cent of the floor 
area is represented in the model. 

The three figures reflect the structure 
of the Chicago region and provide evi- 
dence to form an image of what ma- 
jor desire line patterns would be. The 
aggregate display of desire lines of all 
person trips is shown in Figure 4. It 
represents the sum of 10,500,000 per- 
son trips made by over 3,000,000 trav- 
elers on an average weekday using all 
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Figure 5 
Autecntiiie Trips. 


Figure 6 
Peak Hour Automobile Trips. 
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vigmre 7 
Automobile Work Trips. 


Figure 8 
Truck Trips. 


modes of transportation. 

The pattern for automobile trips, 
shown in Figure 5 is similar to the pat- 
tern for all person trips. This must be 
so because about three-quarters of all 
person trips are made in passenger 
cars. Closer inspection shows that the 
Central Business District has less focal 
effect on automobile trips. In effect, 
they are distributed over the area 
marking out major patterns of land 
development. 


It has been argued with reason that 
facilities must be planned for peak 
hour requirements rather than for ayv- 
erage daily needs. It is further argued 
that peak hour travel should be fore- 
cast and that this can be accomplished 
by forecasting journeys to work. On 
the opposite side of this argument (and 
we have taken this side) are the people 
who argue that peak hour demands can 
be better inferred as a function of total 
daily travel. The Cartographatron pro- 
vides a ready means to examine which 
is the more plausible contention. Fig- 
ure 6 shows automobile trips originat- 
ing during the two-hour period 7:00 
a.m. to 8:59 a.m. and Figure 7 shows 
automobile work trips. 


Another local problem arises from 
the continual concern over truck needs. 
Some advise special facilities to get 
trucks off certain streets whereas 
truckers—sensitive to taxes and urban 
delays, are extremely concerned that 
planning be geared to their require- 
ments. In Figure 8 all truck trips are 
displayed. Here again the picture is 
generally similar to that of auto driv- 
ers. This is of substantial significance 
because it suggests that additional 
studies to determine whether special 
facilities are needed for trucks might 
not be rewarding since trucks go where 
autos go and can therefore use the 
same facilities. (More than this, they 
do not clash during peak hour traffic.) 


One of the applications of any O.D. 
survey is that of fixing locations for 
new expressways. If it is reasoned that 
short trips are of little significance as 
potential expressway users, then the 
vehicle trips of greater than say ten 
miles of desire line length may be 
selected out. These are displayed in 
Figure 9. This is one of the more difli- 
cult charts to read. Obviously, there is 
no great single concentration of these 
lines. It would be very difficult to band 
them together into major sectoral 
groupings to suggest particular ex- 
pressway locations. 

Quite surprisingly, however, much 
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information as to location of express- 
ways was gleaned by plotting only the 
shortest trips. Only vehicle trip desire 
lines of less than three miles are dis- 
played in Figure 10. Little constella- 
tions of travel are isolated from one 
another. These journeys mark out the 
small community areas where travel is 
short. The local, internal travel of 
communities should move freely on 
collector and arterial streets. The 
piercing of these patterns by express 
highways designed to serve longer 
journeys may not be suitable. Thus, 
there is strong visual evidence of com- 
munity definition as an aid in deter- 
mining most suitable locations for 
fully controlled access routes. 


One final use may round out the ex- 
amples of applications which are con- 
stantly enlarging. This involves fur- 
nishing data to other public agencies 
—in this instance, the Chicago De- 
partment of City Planning. They have 
been working for some time on pro- 
posals for modernizing older shopping 
centers in the city. They have been 
interested in possible schemes for re- 
vising trafic facilities to improve ac- 
cess to these older commercial centers. 
To study this more closely, they re- 
quested tabulations of trips to selected 
locations in the city. It was easy to 
supply this information in a visual 
output. 

We are continually finding new and 
varied uses for this machine. The exact 
measure of utility cannot be establish- 
ed, nor is it possible to measure exact 
worth. The Pittsburgh Area Trans- 
portation Study is using it to display 
their data. It is our appraisal that the 
visual image of travel demand and pat- 
tern obtained from these displays is 
an essential piece of knowledge for 
an accurate understanding of the re- 
gional travel demand of any large 
urban area. As each of us recognizes, 
once we know, the value of the knowl- 
edge is discounted—particularly if it 
conforms to our preconceived notions. 
However, exact information, carefully 
presented will continue, we believe, to 
have very significant meaning in prop- 
erly evaluating any problem. To work 
out the program of transportation fa- 
cilities best suited to an urban region 
is of such compelling importance that 
carefully assembled factual data of 
many types must be on hand to insure 
that decisions are made in the public 
interest. Seen from this viewpoint, we 
feel the machine and its output are 
well worth the development cost. 
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Figure 9 
Vehicle Trips Greater Than 10 Miles Long. 


Figure 10 
Vehicle Trips Less Than 3 Miles Long. 





The Use of Motor Vehicle Citations 


In Traffic Engineering Analysis 


}% MAY BE APPROPRIATE to start this 
presentation with a question: To what 
extent does the driver understand the 
traffic engineer's instructions, guidance 
and regulations? Is every mistake, mis- 
calculation, or error in judgment at- 
tributable to the weakness of the driver 


or is the engineer sometimes at fault; 
or stating it in a kinder way — isn’t 
it possible that the engineer can occa- 
sionally correct the existing hazardous 
conditions ? 

I think all of us will agree that the 
system of highways and regulatory 
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By Martin A. Wallen, 


Traffic Engineer, Richmond, California 


measures that we have created is not 
perfect and is continuously being im- 
proved. Many of these measures to in- 
crease safety and convenience are based 
on a better understanding of the driver 
by the engineer. This then leads to the 
subject of this paper which might be 
rephrased to read—A Means of Evalu- 
ating the Driver's Acceptance of the 
Engineer's Instructions and Regula- 
tions. 

Some work has already been done 
in this field. Two notable examples 
are the recent study of driver response 
to freeway guide signs, conducted 
jointly by the California Division of 
Highways, ASF and the UCLA branch 
of ITTE, and the attempt being made 
to develop a driver simulator at UCLA. 
Such an instrument may make it pos- 
sible to determine how the human 
being reacts to the many stimuli of the 
traffic engineer. With this device the 
complete relationship between the driv- 
er and the vehicle, roadway, and physi- 
cal and emotional forces, may be pre- 
determined before any facilities are 
actually constructed and the driver ex- 
posed to the conditions. In fact, with 
such an instrument this discussion may 
no longer be of any value. 

As yet the driver simulator has not 
been perfected and extensive direct 
interview techniques as used in the 
recent freeway signing study are well 
beyond the means of the average traf- 
fic engineering office. Therefore, we of 
the Traffic Engineering staff in Rich- 
mond, California, have been searching 
for some simple means, in addition to 
accident records, by which we can 
measure or somehow evaluate driver 
acceptance of existing measures, de- 
vices or other forms of communication. 

It did not take much effort to dis- 
close that we had a large body of data 
being discarded monthly by our local 
police department which might pro- 
vide clues to this problem. The Rich- 
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mond Police Department write about 
1,200 citations monthly for moving 
and mechanical violations and a study 
of this data may provide some in- 
formation as to why so many citations 
or what if any measures the traffic en- 
gineer can take to correct this con- 
dition. 

After a very brief study of a few 
citations, we discovered what appeared 
to be a high frequency of NO LEFT 
TURN violations at certain locations. 
Further study disclosed other problem 
areas, some of which are discussed in 
the case studies which follow. 

It is important to note that we have 
not attempted to use citations to deter- 
mine what is wrong, but rather to find 
out where the problems exist. The sec- 
ond step has been to employ conven- 
tional engineering studies to determine 
what and why. 

To date our study of traffic citations 
as a means of disclosing areas of 
engineer-driver misunderstanding has 
proven somewhat successful as illus- 
trated by the case studies and discus- 
sion which follows. 


16th St. & Macdonald Ave.— 
NO LEFT TURN regulation 


Figure 1 is a combination collision, 
condition and citation diagram for the 
intersection of 16th St. and Macdonald 
Ave. in Richmond. The only thing un- 
usual in this diagram is the plotting 
of the citations issued over a 4-month 
period. The traffic engineering study 
resulting from the high citation fre- 
quency disclosed that the left turn 
prohibition was no longer necessary 
and therefore was removed on July 10, 
1959. Two accidents have taken place 
at this intersection between then and 
November of this year, neither of which 
involved the now legal, left turn ma- 
neuver. 


This leads us to believe that so far 
the removal of this regulation has con- 
tributed to better public relations even 
though the city’s treasury may have 
suffered slightly. 

This particular study also made us 
conscious of a characteristic of police 
enforcement; that is, the habit of a 
few police officers to find a location 
where violations are frequent and to 
issue many citations at such a location. 
This habit, though seriously criticized 
by police administrators, does serve to 
point out traffic engineering deficien- 
cies, and by proper analysis these soft 
spots may be eliminated. 
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16th St. & Bissell Ave.— 
STOP sign location 


Figures 2 and 3 show the results of 
a study concerning STOP sign obedi- 
ence. 

Figure 2 shows the 4-month cita- 
tions’ picture at this location, and Fig- 
ure 3 the before and after accident pic- 
ture, together with existing traffic vol- 
umes. The citation study was responsi- 
ble for an investigation which resulted 
in the relocation of the STOP signs 
from the east/west street-Bissell Ave., 
to the north/south street-16th Street. 
The citation picture since the change 
is also shown in Figure 2—just one ci- 
tation for an improper left turn, and 
in Figure 3 is shown the accident pic- 
ture after the change—only one acci- 
dent involving an automobile and bi- 
cycle. 


Again, traffic flow has improved, ac- 
cidents have decreased, and police at- 
tention has been directed to other loca- 
tions. 


28th St. & Rheem Ave.— 
4-WAY STOP signs 


Figure 4 shows an interesting study 
of 4-way STOP signs in a residential 
area. By all conventional traffic engi- 
neering standards the signs stopping 
Rheem Ave. traffic are not warranted. 
The signs were installed at the request 
of the PTA, theoretically to provide 
greater safety for children crossing 
Rheem Ave. to and from the nearby 
grade school. 

In one month some 30 citations were 
issued which resulted in calling this 
matter to our attention, but in the en- 
suing months the citation frequency 
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TABLE I 
CITATION INDEX — MACDONALD AVENUE 
LEFT TURN VIOLATIONS 
AUGUST 1958 


Direction of Approach 


al 


——}<— REAR END COLLISION 


—p— ee, 


AVENUE 


LEGEND 











RIGHT ANGLE COLLISION 


LEFT TURN COLLISION 


a PERSONAL INJURY 


q 


EXISTING STOP SIGN 


(RELOCATED TO !6tm 


STREET 











Cross 
Street NB SB WB EB 
6 0 8.9 De 2.4 
7 2.8 8.2 2.4 0 
0 12.0 5.2 2.3 
9 — —— 0.5 0 
10 3.3 6.1 6.8 4.6 
11 —- == 0 0 
16 — 86.6 ~- -— 


— means “no restriction.” 
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Per 


Intersection 

4.3 
2.5 
5.1 
0.3 
5.4 
0 

86.6 


Bw. 


has significantly decreased. Interest- 
ingly enough, STOP sign observance 
checks have shown a very high obedi- 
ence rate within the last few months, 

This study introduces the variable of 
time spent by the police on enforce- 
ment at 28th St. and Rheem Ave. Was 
the larger number of citations during 
the month of May due to greater en- 
forcement or was the reduction in cita- 
tions in July through October due to 
increased obedience as a result of pre- 
vious intensive enforcement? Enforce- 
ment time is not available for this in- 
tersection, and further study will be 
needed to determine the effect of this 
variable on such studies. 


Macdonald Ave.— 
No Left Turns and Citation Index 
This study differs from the first 


three cases in that more than one inter- 
section is concerned. Therefore, an ad- 
ditional variable, volume of traffic must 
be considered. In order to compare ci- 
tation experience at one location with 
another it was necessary to modify the 
number of citations per month by the 
volume of traffic. This relationship has 
been termed the Citation Index. If total 
monthly traffic is used the constant 
100,000 is needed to express the Cita- 
tion Index as a whole number. 


KC 
Citation Index (C.I.) = —— 
V 
K = 100,000 
C = Citations per month for single 
regulation. 
V = Traffic volume per month affect- 


ed by regulation. 

This study concerns the citations is- 
sued for LEFT TURN violations on 
all four legs of six signalized adja- 
cent intersections along the main busi- 
ness street in downtown Richmond. A 
check of police practice in this area 
indicated that in this case it was rea- 
sonable to assume that enforcement of 
the LEFT TURN regulation was rela- 
tively equal. 

This case was the first study of ci- 
tations in Richmond and resulted from 
public complaints over citations re- 
ceived, particularly at Macdonald Ave. 
and 8th Street. Based on a study of 
citations issued in August, 1958, March 
and April, 1959, we undertook a study 
of sign location and driver behavior. 

Our studies of NO LEFT TURN 
signing disclosed many deficiencies in- 
cluding sign visibility and frequency. 
Though many property damage acci- 
dents have been reported at these in- 
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tersections in 1959 none involved left 
turning vehicles. Driver disobedience 
ranged from 0.1 to 0.4 per cent, but 
over 50% of the citations in the first 
half of 1959 were issued to out-of-town 
drivers. 

The table on page 28 shows the C.I. 
per intersection and by intersection ap- 
proach for the month of August 1958. 
There did appear to be some correla- 
tion between the magnitude of the C.I. 
and quality of the signing at some of 
the locations. 

During the month of June 1959 the 
NO LEFT TURN signs were relocated 
to conform with accepted standards; 
ie., two signs facing traffic on each 
leg of the intersection, on near right 
and the other far left. Figure 5 shows 
the Citation Index for each intersection 
before and after the signs were re- 
located. This figure indicates that at 
llth and 8th Streets there has been a 
significant reduction in citations. At 
7th and 6th Streets there has been no 
improvement; in fact, the situation has 
become worse. 

This condition at 7th and 6th Streets 
wherein we now have the most modern 
signing and still a high violation rate 
has raised a question as to whether ihe 
regulations are really desirable or nec- 
essary, at least in the minds of the 
public. A study of trafic movement at 
these locations has disclosed that the 
regulations are not warranted during 
off-peak hours and that most of the 
citations do take place during the off- 
peak period. This has led us to recom- 
mend that the existing NO LEFT 
TURN regulations which are effective 
between 7 A.M. and 7 P.M. be modi- 


fied to be enforced only during the 


Tr 


afternoon and evening peak hours when , 


they are really required. 


Intersection of 23rd St., Carlson Blvd., 


et al — FLASHING RED 

Figure 6 is a brief statistical review 
of traffic and citation experience at this 
location. A glance at this figure shows 
that the citation rate is abnormally 
high. The signals were placed on flash- 
ing operation during midday periods 
in order to reduce vehicular delay at 
this 414 phase intersection. This 
change has reduced vehicular delay by 
about two-thirds. It is worth noting 
that prior to June 1959 the lights were 
flashing “amber” on 23rd Street and 
they have only been flashing “red” for 
approximately five months. The flash- 
ing “red” on 23rd Street was based on 


an analysis of accident characteristics. Figure 5. 
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Figure 6 
CITATION ANALYSIS — INTERSECTION FLASHING RED 





Intersection of 23rd St., Carlson Blvd., Broadway & Espee Ave. 





Traffic Control: 414 phase vehicle actuated signals. 
Guaenuneiiteememeteteminietieemestees | I D 


Flashing Operation: 9:30 a.m. to 3:30 p.m. and 6:00 p.m. to 7:00 a.m. 


reccam - 





during weekdays (79% of the time) plus all day 


Saturday and Sunday. 


Traffic Volumes 25,500 ADT entering intersection with 12,300 on 
ie 23rd St. 60 to 65 per cent of traffic flows during 
time of flashing operation. 


Violation: 


Running through flashing red light. 


The total number of citations for all violations except parking for 23rd 
St. between Hoffman Blvd. and Rheem Ave., including this intersection, (1.8 
miles) are shown for comparative purposes. Average daily volumes for this 


4-lane major street are 16,000. 


No. of Citations 





Month 23d St. 23d, Carlson Broadway % 


Citation Index 
23d, Carlson, Broadway 





July 190 72 
Aug. 164 50 
Sept. 132 36 
Oct. 138 26 





All Traffic 23d St. Traffic* 
38 13.4 26.8 
30 9.3 18.6 
27 6.7 13.4 
19 4.8 9.6 


*More than 95% of all citations for violation of flashing red involved traffic entering on 23rd St. 
Others were issued to traffic entering on Broadway, Carlson, or Espee. 


The recent disclosure of high cita- 
tion frequency leads us to believe that 
further study is warranted. The flash- 
ing “red” should be changed back to 
“amber” or perhaps the best step 
would be to redesign the entire inter- 
section. 


Carlson Blvd. — Speed Citations 
The last figure (No. 7) shows the 


result of an analysis of citations issued 


for violations of posted speed limits 
along a major arterial. In three of 
four monthly periods the Citation In- 
dex for the 25 mph section was many 
times that of the 35 mph section. This 
leads us to believe that an engineering 
study of speed conditions along the 
25 mph roadway is warranted. Even if 
we had data for only the month of 
August, wherein the ratios were 24.4 
and 1.2, we would still feel justified in 


Figure 7 


CITATION ANALYSIS — SPEED ALONG ARTERIAL 





Location: 


Carlson Blvd — A 4-lane major street 3.1 miles long carrying 


between 6,500 and 11,000 vehicles per day. 
This street is divided into two sections, east 
and west of Eastshore Freeway, for analysis. 








Posted Veh. Miles 

Street Section Length Speed ADT per day 

West of Freeway to 23d St. 2.2 miles 35 10,000 22,000 
Fast of Freeway to San Jose Ave. 0.9 miles 25 7,300 6,600 


No. of Citations 
Road Section 


Month West East 
July 18 23 
Aug. 8 50 
Sept. 13 13 
Oct. 19 6 


*Citation Index — 100,000 X citations 
vehicle miles per month 
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Citation Index (modified) * 


Road Section 


West East 
26.132 
12 24 
1.9 6.3 
2.8 2.9 


making an engineering study. This ex- 
ceptionally high differential indicates 
that whenever the police want to they 
can write a great number of citations 
at this location. If this is true, then 
isn’t a speed zoning study warranted? 


Discussion 


The six case studies reviewed in this 
paper reflect only a few of the possi- 
ble applications of traffic citations to 
traffic engineering analysis. All these 
studies have one aspect in common in 
that they point out where a problem 
exists. For the cases described herein 
the problems can be relieved by 
changes in design or regulation as a 
result of further traffic engineering 
studies. This condition may not always 
occur and in some instances increased 
enforcement, public information or 
other approaches may be required to 
resolve the problem. 

Our studies indicate that there are 
additional variables and applications 
which were not illustrated by the ex- 
amples described. Also, there remains 
the question of whether citations can 
yield information as to why certain 
violations occur and whether the cita- 
tion form and method of processing 
can be modified to provide a more 
useful tool for analysis by traffic engi- 
neers, police, and others interested in 
highway safety. 

The variable of time spent on en- 
forcement at different locations may 
exert some influence on citation studies. 
To what extent must enforcement time 
be considered, and does this variable 
lend itself to analytical treatment? 

If it were possible to obtain the 
hours of enforcement per month at spe- 
cific intersections or routes the Cita- 
tion Index could be modified to ac- 
count for this factor. The equation 
could then be written as: 


Cl. &% 
HV 
H = Hours of enforcement per month 


where citations (C) were issued. 


A further refinement of the CI would 
be to account for the variations in 
time of day when the citations were 
issued. 


The principal significance of the ci- 
tation frequency (C/H) appears to 
be as a modifier of the CI, not as a 
major factor in the use of citations as 
a means of selecting problem areas. If 
the CI were determined for a number 
of locations and H were introduced, 
the result would be to raise the CI of 
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those with an H below average. Lower 
relative values or ranking would re- 
sult at those locations where the H 
was above average. The result of this 
modification would be to more clearly 
point out those locations warranting 
immediate review by the traffic engi- 
neer. 

Information as to the enforcement 
time can be a useful refinement in 
citation analysis but it is not abso- 
lutely essential. The CI as originally 
expressed CK can serve as a valuable 


V 


means of ranking comparable loca- 
tions, thereby providing an indication 
of where traffic engineering investiga- 
tion is justified. 





As these studies progressed it be- 
came apparent that there were other 
applications of the Citation Index in 
addition to those cases reported herein. 
As more data is obtained it may be 
possible to establish norms or stand- 
ards for citation frequency at intersec- 
tions either by type of violation or for 
total violations at a location where 
more than one regulatory device is in 
place. We have tried compiling the 
CI for all intersections in part of 
downtown Richmond using all cita- 
tions per intersection — not just those 
of a specific violation as in the case 
studies reported in this paper. Our 
preliminary findings indicate that this 
method may provide an excellent ap- 
proach toward analyzing the driver's 
understanding of the myriad of de- 
vices and regulations in the downtown 
area. We feel that further research 
along this line is justified and hope to 
be able to report our findings in the 
near future. 

It is also possible that citations may 
provide a means of evaluating the ef- 
fectiveness of STOP signs, traffic sig- 
nals, or other regulatory devices in a 
city or other given area. This could be 
accomplished by comparing the Cl for 
a particular device and location with 
averages, or other standards for the 
same regulatory device throughout the 
area. Those locations with a significant 
deviation may justify further investi- 
gation. Such an application may pro- 
vide results comparable with the obe- 
dience study commonly employed by 
traffic engineers, except that the police 
would be making a continuous study 
instead of an occasional investigation 
by the traffic engineer. 


Another question is what, if any, 
relationship exists between high acci- 
dent locations and citation frequency. 


APRIL, 1960 


To date we have not been able to 
develop any correlation between acci- 
dents and citations. We have noted a 
few instances where the accident fre- 
quency was high and the citation rate 
low. Whether this phenemenon is due 
to a lack of attention by the police 
or just the inability to write citations 
at these locations is not known. Further 
study may show a more definite corre- 
lation between citations and accidents. 
However, the purpose of this paper is 
to suggest a means of determining in- 
efficient and potentially hazardous lo- 
cations as a complement to, not re- 
placement of the use of accident sta- 
tistics as an engineering tool. 

It was our original purpose to see 
if citations could be employed to dis- 
close where there is poor driver-engi- 
neer communication so that the traffic 
engineer could then attempt to deter- 
mine the cause of the violation and 
institute corrective action. As our anal- 
ysis progressed it appeared possible 
that the citation itself could also pro- 
vide a clue as to why violations occur. 
Chief Brown of the Richmond Police 
Department has suggested that it is 
desirable to provide a space on the 
citation form for the officer to record 
(at the time of issuance) the reason 
given for the violation; i.e., didn’t see 
sign, sun glare, obscured light, etc. 


Conclusions 


Traffic citations, hitherto not em- 
ployed by the traffic engineer, can 
furnish a vast new source of informa- 
tion about many traffic characteristics. 


The most important result of the in- 
vestigations to date is that the analysis 
of traffic citations can disclose loca- 
tions, which would otherwise have 
gone unnoticed, where further traffic 
engineering studies are warranted to 
provide safer and more efficient traf- 
fic movement. The Citation Index pro- 
vides a method by which citation ex- 
perience at different locations can be 
reasonably compared. 


As yet citations have not been di- 
rectly employed to determine what 
corrective measures should be taken, 
as their use has been limited to dis- 
closing where remedial action is war- 
ranted. 

It appears that traffic citations can 
be of value to many other forms of 
traffic engineering analysis. A few ex- 
amples are: 


1. The study of the efficiency, obedi- 
ence or driver reaction to a specific 


regulatory device in a given area. (Ex- 
ample: Study of all STOP signs, traffic 


signals, etc. in a city.) 


2. A measure of the adequacy of 
present warrants for the use of dif- 
ferent regulatory measures and de- 
vices. 


3. The comparison of driver effici- 
ency at different intersections in a 
given area such as a central business 
district. 


4. With or possibly without modifi- 
cation of the citation form, as an indi- 
cation of why the violation occurred. 


5. The study of driver behavior 
along comparable and different sec- 
tions of highway. 

Some of the advantages of citations 
over other means of obtaining similar 
information are: 


1. Data gathered by the police with- 
out effort by the engineer. 


2. Data accumulated continuously. 


3. Simple analysis for a small area 
can be easily accomplished by hand 
sorting. 


4. Machine sorting and analysis may 
yield information on a vast scale not 
obtainable by other means. 


Some of the disadvantages in the 
use of citations are: 


1. Extensive studies would require 
transfer of data and the use of high 
speed computers. 


2. The variability of enforcement be- 
tween different police departments. 
(The disclosure of wide variations in 
enforcement practices might in itself 
be extremely beneficial.) 


This paper is far from being a com- 
plete dissertation on the use of motor 
vehicle citations in traffic engineering 
analysis. However, it has been shown 
that traffic citations can be profitably 
used in traffic engineering analysis. 
We hope that this presentation will 
stimulate sufficient interest and research 
so that the lowly traffic citation may 
become not just a plague on the motor- 
ist, but a constructive means of provid- 
ing a safer and more efficient street 
system. 


Assisting in Analysis: 
Dr. Louis B. Kahn, 
Berkeley, California 
Traffic Engineering Division, Richmond 


Bruno Wildermuth 
James Robertson 
Albert Fray 
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Bureau Manual Sets New 
Reference Points, Not 
New Design Standards 


An instruction manual recently is- 
sued by the Bureau of Public Roads to 
aid states in the preparation of revised 
estimates of the cost of completing the 
Interstate System establishes a number 
of guides for freeway design. The man- 
ual has been mistakenly interpreted by 
some as setting new design standards. 
This was not the purpose of the publi- 
cation, according to officials of the Bu- 
reau, who point out that certain refer- 
ence points are all that the manual 
establishes. 

The manual, issued in January and 
now in the hands of State officials, in- 
corporates only one change in the geo- 
metric standards approved for the In- 
terstate System in 1956—the recently 
established 16-foot vertical clearance 
for structures. Other items detailed in 
the manual are in reality reference 
points for the guidance of those pre- 
paring estimates. Designs which are in 
accordance with these reference points 
are acceptable without further docu- 
mentation. Design features above the 
reference points need justification on 
economic grounds and those of sound 
practice in addition to engineering 
judgment, according to the Bureau. 
This, of course, is not new except for 
the formality of the procedure. 

Another point emphasized by Bu- 
reau officials in discussing the manual 
is that 1975 is the target year for 
planning of the Interstate System. De- 
signs which are based on needs beyond 
1975 are not eligible for 90 per cent 
Federal money to the extent that the 
design exceeds the needs of the target 
year. Some misunderstandings have 
arisen over this point. 

Reasons for the establishment of the 
reference points contained in the man- 
ual appear to be several. Fundamen- 
tally, the points were set to provide 
uniformity in design, and thus to sup- 
plement but not supplant the policies 
and guide values previously adopted 
by the American Association of State 
Highway Officials and the Bureau. In 
addition, the fact that there has been 
criticism in some quarters of the de- 
sign standards, and their application, 
has suggested the need for justification 
of seemingly high standards — justi- 
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fication beyond that usually referred 
to as engineering judgment — in order 
to defend the program against un- 
founded criticism. When more frequent 
interchanges are proposed, for in- 
stance, benefit cost ratios must be 
calculated, with a ratio in excess of 
1.0 providing economic justification 
for the extra interchange. This will be 
considered together with other factors 
in the matter of approval of the proj- 
ect. 

Among the points covered are: (1) 
number of traffic lanes; (2) frontage 
roads; (3) interchange spacing; (4) 
stage construction; (5) lighting (6) 
shoulders; (7) vertical clearances; (8) 
base and surfacing; (9) other design 
items; and (10) independent roadway 
designs. In nearly all these areas, cer- 
tain guides are stated, but the point is 
also made that higher designs can and 
will be approved if they are shown to 
be needed. 

The revised estimate of cost will be 
submitted to the Congress by January 
12, 1961, and will determine the ap- 
portionment of Federal funds for the 
fiscal years 1963, 1964, 1965 and 1966. 
Another estimate is due in 1966. The 
last estimate, in January 1958, showed 
the cost of completion of the system to 
be approximately $32 billion. Since 
that time, some $5 billion has been 
apportioned. 


TE Short Course 
Announced for May 
At Georgia Tech 


In recognition of the growing traf- 
fic problems in the southeastern part 
of the country, a three-day short course 
in traffic engineering has been sched- 
uled at Georgia Tech in Atlanta for 
May 18-20. The course is primarily 
intended for those who are responsible 
for trafic engineering and who have 
had limited training in the field. It 
will be especially useful to city engi- 
neers and to police officers who are 
responsible for traffic operation. Regis- 
tration should be made as far in ad- 
vance as possible since enrollment will 
be limited to allow time for class dis- 
cussion. 

The registration fee is $40.00. Re- 
fund of registration fees can be made 
if notice of withdrawal is received by 
the Department of Short Courses and 
Conferences at least one week before 


the start of the course. 

This intensive program will be held 
on a “classroom” basis and will em- 
phasize the principles of traffic engi- 
neering. There will be ample discus- 
sion time for all participants and there 
can be an interchange of views among 
registrants during discussion periods, 

All classes will be held in the beau- 
tifully appointed Wilby Room in Geor- 
gia Tech’s Price Gilbert Library. 

The course will be taught by Georgia 
Tech faculty and by experienced traf.- 
fic engineering personnel. Georgia 
Tech faculty members will include Dr. 
Donald O. Covault (the Course Super- 
visor) and Professor Radnor J. Pa- 
quette. 


Housing and Meals 

Hotel reservations should be made 
directly with the hotel of the regis- 
trant’s choice as far in advance as pos- 
sible. More complete information on 
hotels, including prices, will be in- 
cluded in the pre-registration acknowl- 
edgment. 

The nearest motel to the campus is 
the new Tech Motel, 122 North Av- 
enue. Among the leading hotels in At- 
lanta are the Biltmore, Dinkler Plaza, 
Henry Grady and the Piedmont. 

Meals are available at reasonable 
prices at the school cafeteria or dining 


hall. 


114 Million Motor 
Vehicles Expected in 1976 

The highway departments of 48 states 
expect that in 1976 there will be 114 
million registered motor vehicles, and 
that they will be driven 1.2 trillion 
miles that year, consuming 97 billion 
gallons of fuel. The forecasts, prepared 
by the states and compiled by the Bu- 
reau of Public Roads, U. S. Depart- 
ment of Commerce, will be used in 
preparing a report requested by the 
Congress. 

The estimates show a total popula- 
tion in 1976 of 230 million for the 
48 states, including 154 million per- 
sons of driving age (15 to 74). This 
would mean one vehicle for every two 
men, women, and children, or three 
vehicles for every four persons of driv: 
ing age. 

The estimates indicate a 37 per cent 
increase in population over 1956, the 
base year of the study, and increases 
of 75 per cent in motor vehicle regis- 
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trations, 93 per cent in travel, and 94 
per cent in motor fuel consumption. 
In general, the forecasts show an ex- 
pectancy that recent trends in popula- 
tion, living standards, density of ve- 
hicle ownership, and characteristics of 
vehicle use will continue. 

Although they are not part of the 
forecast compilation, the following 
estimates for 1959 are given for com- 
parison: 176 million population, 70 
million registered motor vehicles, 696 
billion miles of travel, and 55 billion 
gallons of motor fuel consumed. 

According to the forecasts, the aver- 
age vehicle (automobiles, trucks, and 
buses combined) is expected to travel 
10,562 miles in 1976, with a fuel con- 
sumption of 855 gallons. 

The current fuel consumption rate 
of 12.4 miles per gallon for all ve- 
hicles averaged together is expected to 
remain constant through the years to 
1976. The studies were completed 
by the states before the advent of the 
compact passenger car, but some ob- 
servers think that their effect on total 
fuel consumption will be slight. 

Many of the forecast figures indicate 
a definite westward shift. The heaviest 
percentage increases in the 1976 esti- 
mates of population, motor-vehicle reg- 
istrations, and travel are for the Moun- 
tain and Pacific Coast States. 


Some of the state forecasts may be 
conservative and others optimistic, but 
the national summaries are believed to 
be a reasonably accurate prediction of 
what the future use of the nation’s 
highways may be. 

The forecasts were made by the 
State highway departments, with sug- 
gestions and guidance from the Bu- 
reau of Public Roads, as basic material 
needed in the highway cost allocation 
study being made for the Congress. 
The final report is to be made to Con- 
gress in January 1961. 

Alaska and Hawaii had not been ad- 
mitted to Statehood when the studies 
were undertaken. Forecasts were re- 
ceived from Hawaii and Puerto Rico 
and are included in the report. 


The complete state forecasts, for 
1961, 1966, and 1971, as well as for 
1976, together with data for the base 
year 1956 and an explanatory text, 
have just been published in the Bureau 
of Public Roads’ research journal 
“Public Roads,” vol. 30, No. 12, Feb- 
ruary 1960. Copies are available from 
the Superintendent of Documents, U.S. 
Government Printing Office, Washing- 
ton 25, D. C., at 20 cents per copy. 
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NEW FROM LYLE 





National Sign Service Helps You Select 
Signs and Accessories by Function 


The function of a sign is very sim- 
ple: to be seen and obeyed. But 
selecting the most functional sign 
for a given street or traffic prob- 
lem is often more complicated. 

That’s why Lyle’s National 
Signing Service can be of real 
value to you. Thousands of city, 
town, county and governmental 
officials have welcomed Lyle Field 
Representatives for their helpful 
advice and service. 

Actually, in the past 45 years, 


THE 
FUNCTION 





TRAFFIC 


ne DIRECTIONAL 


Write for Lyle’s free Sign Manual and the name of your nearest 
Lyle Sign Representative, if you don’t already know him. 


e| oe 


Lyle representatives have worked 
with hundreds of different sign 
problems— perhaps, the very one 
that confronts you now. Proper 
sign materials, applicable na- 
tional and state sign standards 
. . . these and the many other 
considerations so vital to the field 
of traffic control. 

And, of course, a conference 
with a Lyle Field Representative 
puts you under no obligation. 


SLOW 


> SCHOOL 





AND 
DOZENS 
MORE 


SIGNS, INC. 


2722 University Avenue S. E. 
Minneapolis 14, Minnesota 
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| MARBELITE | 


“L” SERIES 
12” TRAFFIC SIGNAL 








e@ 12” LONG RANGE 
INDICATION 


e LIGHTWEIGHT 
ALUMINUM HOUSING 


e@ ADAPTABLE TO ALL 
SIGNALS 


FULLY ACTUATED ELECTRONIC 
CONTROLLERS 


_ MULTI DIAL CONTROLLERS ‘ 
> VEHICLE PRESSURE DETECTORS 


ADJUSTABLE AND FIXED 
FACE SIGNALS 


LENS EXPANDER 
MARFLEX VISOR 
PRESSLITE PUSH BUTTON 


lial 


MARBELITE 
coO., INC. 
173-179 NORTH 10th STREET 
BROOKLYN 11, N.Y. 
EVergreen 8-4742 
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ESTIMATED TRAVEL BY MOTOR VEHICLES 


IN THE UNITED STATES, 1958 


By The Division of Highway Planning, U.S. Bureau of Public Roads 
Reported by Alexander French, Highway Research Engineer 


Table 1.—Estimate of motor-vehicle travel in the United States, by vehicle types, in the 


calendar year 1958 


Motor-vehicle travel 


Main Local Total 
rural | rural | rural 
road | road | travel 
travel | travel 


Vehicle type 


| 


vehicle- | vehicle- | vehicle- | 
miles miles miles 
Passenger cars !_. 
Buses: 
Commercial ---- 910 150 
School and nonreve- 
nue... .. | 567 | 574 1, 141 
All buses? _..- 1,477 | 724 2, 201 | 


1,060 | 


All passenger vehicles. . 





Trucks and combina- 
tions. aie egieaseean 55, 355 | 18,775 | , 130 | 





All motor vehicles........} 2€5, 197 | 92,387 | 357, 584 








u 


| Urban | Total | tered 
travel 


Million | Million | Million | Million | Million 
vehicle- 
miles miles sands | Miles | gallons | Gallons | 
208, 365 | 72,888 | 281,253 | 263,620 | 544,873 | 57,392 9,494 | 38,095 664 


1, 854 2,914 84 | 34,690 618 | 7,357 


2, 109 4, 310 270 | 15, 963 809 | 2,996 
15,729 | 549,183 | 57,662 | 9,524 | 38, 904 675 


| 209,842 | 73,612 | 283,454 | 2 


, 340 | 115,470 | 11,159 | 10,348 | 14,514 


| 307, 069 | 664, 653 | 68, 821 9,658 | 53,418 


| | Motor-fuel | Aver- 
| Num- | Aver- consumption ge 
ob | es 
vehicles} travel per 
regis- | per | | Average} gallon 
| vehicle; Total | per of fuel 
| travel | vehicle | con- 
| | | sumed 
} 
} 


vehicle- | Thou- | Million 


255 1, 396 186 7, 505 191 1, 027 























| 


! Includes taxicabs and light trailer combinations pulled by passenger cars. ; ; ; 
2 Bus registration adjusted for estimated additional non-revenue buses included with commercial bus registrations. 


Total motor-vehicle travel in 1958 
amounted to 664.7 billion vehicle- 
miles, an increase of 2.7 per cent over 
the 647.0 billion figure for 1957. For 
1959 the total is estimated at 696 bil- 
lion vehicle-miles, based on reports for 
the first three quarters of the 1959 cal- 
endar year. 

Of the 1958 travel, 40 per cent was 
on main rural roads, which constitute 
14 per cent of the nation’s 3.5 million 
miles of roads and streets. Another 14 
per cent of the travel was on local 
rural roads, which comprise 75 per 
cent of all mileage. The remaining 46 
per cent of travel was on urban streets, 
which include only 11 per cent of the 
total mileage. 

The average motor vehicle traveled 
9,658 miles in 1958, almost half of it 
in cities, and averaged 12.44 miles per 
gallon of fuel. Compared to 1957, it 
appears that the average motor vehicle 
traveled 87 miles further with no sig- 
nificant change in the miles per gallon 
of fuel consumed. 

In 1958, passenger cars represented 
83 per cent of the vehicles and per- 
formed 82 per cent of the travel; the 
same percentages as reported for the 
preceding year. The average passenger 
car in 1958 traveled 9,494 miles, an in- 
crease of 1.1] per cent over the 9,391- 
mile average in 1957; and consumed 
664 gallons of fuel at a rate of 14.30 
miles per gallon, indicating a slight in- 
crease in the rate of fuel consumption 
compared to the previous year. 

Trucks and combinations accounted 
for 16 per cent of the vehicles and 17 


per cent of the travel. The average 
truck or combination traveled 10,348 
miles in 1958, or about 9 per cent 
more than the average passenger car; 
but it consumed twice as much fuel, 
1,301 gallons, at a rate of 7.96 miles 
per gallon. These averages for trucks 
and combinations are almost identical 
with those for 1957. 

The average truck or combination 
traveled 55,355 million vehicle-miles 
on main rural roads in 1958, or about 
18 per cent of all travel by this vehicle 
type, whereas 38 per cent of the pas- 
senger car travel was on main rural 
roads. The 1958 truck travel repre- 
sents an increase of only 0.2 per cent 
on these highways. 

Buses, which accounted for the re- 
maining | per cent of the vehicles and 
1 per cent of the travel, experienced 
an actual decrease in total travel dur- 
ing 1958 despite an increase of 3 per 
cent in school and nonrevenue bus 
travel. A decrease of more than 4 per 
cent in commercial bus travel more 
than outweighed the school bus travel 
increase. 

—Reprinted from Public Roads 
for February, 1960 


Hurd Named T&O 
Department Head 


By Research Board 

Fred W. Hurd has been named head 
of the Department of Traffic and Op- 
erations of the Highway Research 
Board. In this capacity, he succeeds 
Donald S. Berry, who resigned after 
three years of service. 
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NEW ultra-sonic 


vehicle detector 


for... Signal Actuation ¢ Traffic Counting 
Parking Garages ¢ Parking Gate Control 


The CHEKAR vehicle detector uses ultra-sonic (inaudible) 
sound waves to sense the presence of motor vehicles. Detection 
is independent of number of axles, weight, size, shape, or speed 
of vehicle. CHEKAR detection—the new, electronic solution 
to an old problem—gives you outstanding advantages over 
treadles, pressure pads, electric eyes, magnetic loops, and radar. 


OVERHEAD SENSING UNIT — CHEKAR sensing unit 
mounts overhead. No traffic impact, no wear. No problems 
with snowplowing, ice, flooding, dirt. No pavement breaking 
needed to install or maintain. 


TRUE “PRESENCE”? DETECTION—CHEKAR senses actual 
vehicle “‘presence,’”’ from dead stop to over 75 mph. Motion 
not required. 


RAZOR-SHARP PRECISION—CHEKAR gives individual 
detection of vehicles, even when practically bumper to 
bumper. Covers selected lanes without “‘spill-over’’ into 
other lanes. 


PEOPLE-IMMUNITY—CHEKAR can be made “immune’”’ to 
people. Pedestrians in detection zone do not disturb opera- 
tion. 


DIRECTION SENSING—CHEKAR detectors can be used to 


sense direction of vehicle motion. 


INTERFERENCE FREE—CHEKAR ultra-sonic beam is not 
interfered with by snow, smoke, fog, road splash, stray light, 
or noise. 


EASY INSTALLATION AND MAINTENANCE-—Sensing 
unit contains no vacuum tubes, needs no a-c power, is prac- 
tically maintenance free. Electronic chassis can be hundreds 
of feet from sensing unit if desired. All tubes are low-cost 
radio types, available everywhere. No. F.C.C. radio license 
required for equipment or maintenance personnel. 


Write for descriptive literature and the name of our repre- 
sentative for your area. 
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CHEKAR detector accurately senses vehicles ap- 
proaching traffic-actuated signal, ignores receding 
traffic on adjacent lane. 





% 
i 
>: : 4 
CHEKAR detectors give reliable, weatherproof, 


‘“‘people-immune” operation of these parking 
gates. 


ELECTRONIC CONTROL DIVISION 
GENERAL RAILWAY SIGNAL COMPANY 


ROCHESTER 2, NEW YORK 


Charles F. Carpentier (left), Ilinois Secretary of State, compares current state auto license plate (top) 





am 


with (center) plate recommended by license legibility research he sponsored at University of Illinois. 
Also shown by Prof. John E. Baerwald, in charge of the study, is (bottom) 14-inch long plate size 
recommended for national adoption—and Illinois if national standard is changed. Recommended for 
IMlinois is use of numbers up to 999,999, beyond that two letters and up to four numbers—keeping 


total of identification characters to six or fewer. 


Study Findings Favor 
Larger License Plates 


License plates on 70 million Ameri- 
can motor vehicles will be bigger. 
brighter, and easier to read if states 
apply research findings reported by 
three engineers from the University of 
Illinois. 

A two-year study on license legi- 
bility sponsored at the university by 
Charles F. Carpentier, Illinois Secre- 
tary of State, has been completed and 
recommendations for Illinois plates 
have been reported to him by Prof. 
John E. Baerwald under whose super- 
vision C. Gordon Herrington and Del 
Karmeier carried on the project. 

Both were graduate students in the 
U. of I. College of Engineering. Her- 
rington now is highway engineer with 
the U. S. Bureau of Public Roads at 
Gatlinburg, Tenn. and Karmeier assist- 
ant traffic engineer with the St. Louis 
County Division of Trafic, Clayton. 
Mo. 

They recommended the national size 
of license plates, 12 by 6 inches, be 
lengthened to 14 by 6. For quick ac- 
curate identification under normal day- 
light conditions at 125 feet or farther 
they recommend no more than six 
identification characters on the plates. 

For states with fewer than 1,000,000 
vehicles the easiest read system is 
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straight use of numbers. For larger 
states they found the best system two 
letters and four numbers, which pro- 
vides for 6,000,000 vehicles. All let- 
ters should be together at beginning 
or end of the series, they said. Bigger 
characters for state names or abbre- 
viations and for year numbers were 
recommended to make this information 
legible at least 65 feet away. 

Recommendations were in line with 
finding that licenses have two func- 
tions: to identify the vehicle, and to 
show the owner has complied with 
registration laws. 

Under these findings slogans and 
emblems would go off the plates. The 
engineers reported, “The advertising 
and publicizing of the state by means 
of slogans or symbols is not a func- 
tion of license plates.” 

Two plates—one front and one rear 

-were found necessary to best accom- 
plish the purpose of licenses. Rounded 
open-style numbers and letters were 
recommended for best legibility, with 
letters slightly larger than the num- 
bers, and with selection of high-con- 
trast colors for the plates. 

Reflectorization of license plates was 
discussed by Herrington, who said this 
increases night legibility by 28 per 
cent. 

“There appears no appreciable dif- 
ference in legibility of various types 


of materials used,” he said, however, 
“considerations other than legibility, 
have an important bearing on choice 
of reflectorizing material.” Factors he 
listed are “visibility, durability, ease 
of cleaning, all-weather performance, 
manufacturing requirements, and cost.” 
Effect of reflectorized plates on vehicle 
collisions is not definite, he said. Ad- 
ditional data are needed. 


Turnpikes Post Better 
Safety Record for 1959 


The nation’s toll roads during 1959 
continued their record of being safer 
for travel than other roads, the Ameri- 
can Bridge, Tunnel and Turnpike As- 
sociation has reported. Despite sharp 
increases in traffic and travel mileage, 
the 19 major turnpikes for the second 
straight year achieved a combined ac- 
cident death rate of only 2.8 fatalities 
per 100 million miles of travel, as 
against an estimated 7.5 fatality rate 
for U. S. rural roads. A rate of 5.4 
was reported by the National Safety 
Council for all U. S. highways includ- 
ing city streets. With 1959 all-time 
high turnpike travel accounting for 
more than 11 billion miles of the total 
driven in the U. S., the usual low toll 
road fatality rate also helped to keep 
down the national figure, the Associa- 
tion noted. 

On the Northerx Illinois Toll High- 
way, Richmond-Petersburg Turnpike 
and Kentucky Turnpike, private and 
commercial users drove 8 times more 
safely than the national average. They 
reported a combined rate of less than 
one fatality per 100 million travel 
miles. Six turnpikes with a combined 
travel mileage of four billion reported 
less than 2 deaths per 100 million miles 
or 3 times better than the national 
safety record. 

Outstanding low fatality rates for 
major mileage turnpikes were the 188- 
mile Northern Illinois Toll Highway, 
0.5, Connecticut Turnpike, 1.4 and the 
1.5 rate of the heavily travelled New 
Jersey Turnpike. The world’s longest 
superhighway unit, the 553-mile New 
York State Thruway, posted a 2.8 fa- 
tality rate. The 40-mile Kentucky Turn- 
pike turned in a perfect record for the 
year, with no traffic deaths; Virginia's 
35-mile Richmond-Petersburg Turnpike 
listed a rate of 0.7. 


With history piling up so fast, any 
day now seems to be the first anniver- 
sary of something awful. 
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The 
CLASSIC 


Pot, Pending 


Vr When you specify Kerrigan lighting standards you 
“S= = get our octagonal shape, which is inherently Our new 70-page catalog has 


: the engineering facts on both 
stronger than the round or fluted; heavier wall pa pe pee, Bite stented’ 


thickness (.130); one continuous longitudinal weld Won't you write for your FREE 
magnafluxed for greater strength; and a guaran- copy now? Address: Dept. T-4. 
teed high yield point. Also 4 to 6 times greater 

resistance to corrosion and less deflection by our 

use of ASTM-A242-49T low-alloy, high-tensile steel. 

And last, but not least, you get a standard that has 

trim, modern lines, architecturally correct. That's 

why we say: ‘‘Make Your Standard Kerrigan!" ad 


KERRIGAN 


IRON WORKS COMPANY 


a Nashville, Tennessee 
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Campus Safety 
Conference at 
Cornell in June 


The Seventh National Conference on 
Campus Safety sponsored by the Na- 
tional Safety Council will be held at 
Cornell University Sunday, June 19. 
through Wednesday, June 22. 

Campus safety officials from through- 
out the United States will view demon- 
strations by a large number of exhibi- 
tors of new equipment and approaches 
to solving college safety problems. 

“Organizing a Campus Safety Pro- 
gram” will be the leadoff topic when 
the conference sessions start on Mon- 
day. The speaker will be Albert E. 
Diem, vice president for administra- 
tion at Pennsylvania State University. 

“Psychology of Students” will be 
discussed by John Summerskill, vice 
president for student affairs at Cornell. 
The Cornell Daily Sun’s editor, Robert 
Malina, will discuss “Procuring Help 
from the Student Newspaper.” The Sun 
last spring ran a series on off-campus 
housing. 

Cars on campus will be covered in 
a talk by Wilbur Smith, of Wilbur 
Smith Associates, entitled “The Pro- 
fessional’s View of Campus Parking 
Problems.” 

Other phases of safety will be ex- 
amined by qualified speakers. 

Registration and housing informa- 
tion may be obtained from Francis J. 
Quinlan, assistant supervisor, Safety 
Division, 101 Day Hall, Cornell Uni- 
versity, Ithaca, N. Y. 


Bad Weather 
Traffic Warning 

On a rainy Friday evening in Febru- 
ary, five persons were killed in traffic 
accidents during a five-hour period in 
the metropolitan area of Washington, 
D.C. Under similar conditions of fog. 
rain, and darkness on previous occa- 
sions, this area has experienced a rash 
of traffic fatalities. 

On the following Monday, the Chair- 
man of the Metropolitan Area Traffic 
Council, Brigadier General A. C. Well- 
ing, Engineer Commissioner of the 
District of Columbia, directed that a 
system be devised to cembat a repeti- 
tion of such traffic fatalities. 

The U. S. Weather Bureau quickly 
offered to cooperate, not only by fur- 
nishing as basic information its short- 
range forecasts, but also by adding the 
warning of anticipated bad driving 
conditions to its local forecast. As a 
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guide in dissemination of the warning, 
a close parallel was found in the snow 
emergency warning system of the Dis- 
trict of Columbia. With this start, work 
progressed rapidly and by Wednesday 
morning the system was in being. Tele- 
phone concurrence was obtained from 
participating agencies in order to in- 
sure system readiness. 

Good weather prevailed for the rest 
of that week, but storm clouds began 
to gather the following week. By 
Thursday of that week, the rains came, 
striking just as the main body of gov- 
ernment workers started their trek 
homeward. With the rains came fog 
and approaching dusk. If anything, 
conditions were worse than those of 
the day when the five fatalities were 
added to the toll. Meanwhile, by radio, 
television, telephone, and word of 
mouth, people were told, “Be careful. 
Stay home, if possible.” The local au- 
tomobile clubs alerted their emergency 
crews, and police departments flashed 
the warning. 

The heads of the member jurisdic- 
tions of the Metropolitan Area Traffic 
Council had also alerted their person- 
nel. Bus companies in the area had 
told their drivers: “Drive with care...” 

The storm raged for hours, blowing 
and raining with a ferocity that ob- 
scured visibility, fogged windshields, 
and generally made walking and driv- 
ing a risk. And the results? Whether 
by good fortune or coincidence, no 
fatalities were encountered during that 
five-hour period. No pedestrians under 
the wheels, no fatal collisions. 

The system will continue in opera- 
tion. Must we tell people when it’s 
raining? It looks like it helps. 


Engineering School 
Enrollment Drops 


For the second consecutive year, en- 
rollment in America’s accredited engi- 
neering colleges has dropped. 

This fall 240,063 students registered 
in engineering; last year there were 
249,950, and in the fall of 1957 the 
total was 257,777. 

Under the influence of high enroll- 
ments in the mid-1950’s, the number 
of engineering graduates continues to 
rise; in the year ending in June, 1959, 
41,132 degrees were given in various 
fields of engineering. But a study of 
recent enrollments would indicate that 
there will be fewer engineering gradu- 
ates within the next one or two years, 
according to the American Society for 
Engineering Education. 


The figures, compiled by the U.S. 
Office of Education, come from 154 en- 
gineering schools in the United States 
and are assembled each year under a 
joint ASEE-Office of Education proj- 
ect; they cover all engineering colleges 
with one or more engineering curricula 
accredited by the Engineers’ Council 
for Professional Development. 


Total engineering enrollment in the 
fall of 1959 was down 4% from 1958 
and 6.9% from 1957, according to the 
survey. A decrease in undergraduate 
enrollment first reported in 1958 con- 
tinued in 1959 with a 5.7% drop dur- 
ing the year. These engineering enroll- 
ment decreases came at a time when 
total college enrollments were rising— 
in all, by 10.9% during the two-year 
period. In 1959 engineering students 
accounted for only 7.1% of all college 
students, compared with the high of 
8.4% in 1957. 

B. R. Teare, Jr., President of ASEE 
states, “This continued decrease in 
enrollment, and particularly the de- 
crease in freshmen, is a matter of great 
concern to all of us. The studies of 
the Engineering Manpower Commis- 
sion indicate not only that the demand 
for engineers is increasing, but also 
that it is expected to accelerate. Our 
ability to expand the production of 
consumer goods to satisfy the require- 
ments of our multiplying population 
depends upon a large and increasing 
supply of well educated engineers. In 
addition, they are needed for our space 
exploration program and the develop- 
ment of ballistic missiles, and of other 
weapons of defense. The demand from 
all of these sources for more engineers 
will increase in future years, and will 
have to be met by the students pres- 
ently enrolled in engineering schools 
and those who will enroll in the next 
few years. If the industrial growth of 
the country and the defense programs 
are not to be impaired, the trend of the 
past two years must be reversed. Fur- 
thermore, every time there is a read- 
justment of business activity, the press 
and the general public should not cry 
“Wolf” and thus discourage students 
from undertaking the study of engi- 
neering.” 

Engineering enrollments for advanced 
degrees continued to show increases in 
the fall of 1959, but the rate of growth 
is decreasing, according to the ASEE- 
Office of Education figures. Of 34,731 
graduate students this fall, 28,734 were 
registered for the master’s degree, 357 
for professional degrees, and 5,640 for 
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doctor’s degrees. This represents a 6% 
increase in master’s and 18.4% in- 
crease in doctor’s registrants over the 
previous year. 

Of the 41,132 engineering graduates 
who received degrees during the year 
ending in June, 1959, 33,695 earned 
bachelor’s degrees, 7.9% more than in 
1958 and 21.4% more than in 1957. 
There were 6,723 master’s degrees, a 
jump of 16.9% in the year and 29.2% 
in the two-year period. The 714 doc- 
tors degrees represented an increase 
of 10.4% over 1958 and 19.8% over 
1957. Engineering accounted for 9.5% 
of all master’s degrees given in 1959 
and 7.7% of all doctor’s degrees. 

“The continued increase in post- 
graduate enrollment,” Dean Teare 
stated, “is reassuring, but if under- 
graduate numbers continue to decrease, 
it is obvious that the urgently needed 
growth of graduate enrollment cannot 
be expected.” The demand for quality 
is even greater than for numbers, in 
industry, in government, and especially 
in educational institutions. The supply 
of qualified young men to strengthen 
present faculties is still the greatest 
problem in engineering education. 

The report of engineering enroll- 
ments released by ASEE was compiled 
by Wayne E. Tolliver of the Higher 
Education Statistics Unit in the U. S. 
Office of Education and Dr. Henry H. 
Armsby, Chief for Engineering Educa- 
tion in the Office of Education’s divi- 
sion of Higher Education. A full re- 
port was published in the February 15 
issue of the Journal of Engineering 
Education, oficial monthly of the Amer- 
ican Society for Engineering Education. 





Position Available 





HARVARD UNIVERSITY 


Position: Traffic Engineer, to do research in 
a broadly specialized team of scientists 
studying fatal highway collisions with 
the goal of describing the situation in 
which the fatality occurs, and social, 
psychological, medical, and engineering 
causes. He would work closely with 
public traffic agencies. Position would 
require going to the scene of the acci- 
dents in the metropolitan area of Bos- 
ton, Project duration—5 years. 

Requirements: Engineer with graduate train- 
ing in trafic engineering and a mini- 
mum of three years of traffic experience. 

Salary: $8,000 annually, with one month va- 
cation, and 5 per cent annual increases 
in salary. 

Apply: Alfred L. Moseley, Department of Le- 
gal Medicine, Harvard Medical School, 

Boston 15, Massachusetts. 
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Julien H. Harvey 
Julien H. Harvey, Honorary Mem- 
ber of the Institute of Traffic Engi- 
neers, died March 1 in Connecticut 
where he lived with his daughter. 


Mr. Harvey, who retired in 1951 
from the position of manager of the 
accident prevention department of 
the Association of Casualty and 
Surety Companies in New York City, 
had a distinguished career in the 
field of traffic safety. During the 
course of his career he was a stead- 
fast friend and supporter of traffic 
engineering and the Institute of 
Trafic Engineers. During the early 
days of the latter organization, 
which he headed, he personally 
made major contributions of time, 
influence and money which helped 
keep the infant group alive. When 
he was voted honorary membership 
in 1951, President Harry Neal said: 
“In the opinion of the Board of 

Direction, no other person living 

today has contributed so much of 

his time, personal effort and fi- 
nancial backing to the develop- 
ment of the traffic engineering 
profession through the Institute 
of Traffic Engineers. It is the con- 


Walter Matthews 

Walter W. Matthews, for many 
years a safety engineer for Pennsyl- 
vania and the Philadelphia Cham- 
ber of Commerce, died February 12 
at his home in suburban Haverford. 
His age was 68. 

Mr. Matthews was Deputy Com- 
missioner of Motor Vehicles in 
Pennsylvania from 1920 until 1936. 

In that capacity he developed the 
first motor vehicle inspection pro- 
gram in the country, inaugurated 
and operated Pennsylvania’s driver 
licensing procedure and helped in 


sensus of the Board that the In- 
stitute enjoys its prestige in the 
engineering field today largely 
due to his personal interest and 
support.” 

Mr. Harvey was the originator of 
the first community safety program 
in the United States, and is gen- 
erally credited with being the author 
of the principle that education, en- 
gineering and enforcement are the 
foundation of traffic accident pre- 
vention. He was a co-founder of the 
Center for Safety Education at New 
York University, and the author of 
many publications and papers on 
safety. It was with his help and with 
funds from his organization that the 
first two editions of the Traffic En- 
gineering Handbook were published 
by the Institute of Traffic Engineers. 

Born in Missouri in 1884, Mr. 
Harvey was educated to be a lawyer. 
Shortly after being admitted to the 
bar, he joined the staff of the Trac- 
tion Company of Kansas City. Soon 
he found himself developing a safety 
program for the company. He suc- 
ceeded so well that in 1916 he was 
asked to help organize the Kansas 
City Safety Council, and became its 
first president. 

In 1918 he helped the National 
Safety Council organize in Rochester, 
New York, the nation’s first com- 
plete community safety program. 
This type of work continued for 
nine years, when he became the 
executive of the Greater New York 
Safety Council. In 1938 he became 
head of the accident prevention de- 
partment of the Association of Cas- 
ualty and Surety Companies — 
known then as the National Con- 
servation Bureau. Here he found 
perhaps his greatest field and op- 
portunity for safety effort. 


the training of the state’s first High- 
way Patrol. 

For several years he served as 
Pennsylvania’s representative at the 
White House Conference on High- 
way Safety. 

Mr. Matthews was managing di- 
rector of the Safety Council of the 
Chamber of Commerce from 1936 
until 1957. He then became associ- 
ate director of the Management In- 
stitute at Temple University. For 
many years he was an active mem- 
ber of the Institute of Traffic Engi- 
neers. 















New Appointments 





George Hill Moves to 
Los Angeles as 
District Engineer 

George A. Hill (Associate Member, 
ITE) formerly assistant engineer for 
design of the California Division of 
Highways in Sacramento, has been 
named District Engineer in charge of 
design and planning for the Division 
at the Los Angeles office. In his new 
position he reports directly to E. T. 
Telford, Assistant State Highway Engi- 
neer who is in charge of all highway 
operations in the District. 

Born in Oakland, Hill attended the 
University of California, where he 
graduated in civil engineering in 1937. 
He joined the Division of Highways 
that year and served most of the next 
nine years in the Fresno District, ex- 
cept for military service with the Corps 
of Engineers in Alaska and the Pa- 
cific during World War II. 

In 1946-47 he attended the Yale Bu- 
reau of Highway Traffic, returning to 
California at the end of the course. He 
was assigned to the San Francisco of- 





George A. Hill 


fice, where he remained until 1953. At 
that time he was promoted to Supervis- 
ing Highway Engineer and transferred 
to the design department at headquar- 
ters in Sacramento. Since 1955 he has 
been Chief Assistant to the 


of Design. 


Engineer 
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ways DESIGNED FOR TODAY’S HIGH-SPEEDS 


\ 


Illustrated at top of ad is 
Type NXA-7 with huge 8” 
lens and transistorized cir- 
cuit for new high in signi- 
ficant light output. Above, 
NXA-360 for 360° coverage. 


SEND FOR COMPLETE 
SPECIFICATION SHEET 


dealer and rental agency 
inquiries invited 


ENTIRELY NEW DESIGNS 


Built to give the most light for the least 
money ... initially and over the years. Cuts 
bulb replacement, battery changes, and 
servicing down to new lows... brings warn- 
ing impact and performance to new highs! 


TWO COMPLETE LINES 


Choose the best types for your specific 
needs . . . unique transistorized neon-lamp 
units for highest power or economy types 
to withstand rugged use and abuse. One- 
way, two-way, and 360° coverage types... 
automatic and radio controls available. 


CARPENTER MFG. COMPANY 


623 Bradley Street, Somerville 45, Mass. 


. Telephone MOnument 6-4300 








Joe Burleson Joins 
Traffic Signals, Inc. 


Joe Burleson, formerly traffic engi- 
neer for the city of Council Bluffs, 
Iowa, has joined the staff of Traffic 
Signals, Inc., Shreveport, Louisiana, 
manufacturer of a full line of traffic 
signals and traffic signal controls. Ac- 
cording to the announcement made by 
J. F. Williamson, Jr., Manager of Traf.- 
fic Signals, Inc., Burleson’s responsi- 
bilities will include contact with the 
representatives of state and local muni- 
cipalities as a traffic engineer for the 
Company. 

Burleson has been associated with 
municipal work and the traffic contro] 
field since graduating from college in 
1947. Besides being traffic engineer for 
the City of Council Bluffs since 1956, 
he has also held the post as director 
of engineering and planning for that 
city. Prior to that time he had been as- 
sistant director of street transportation 
for the City of Omaha, Nebraska from 
1952 to 1956. From 1947 to 1952 he 
was with the City of Omaha as a civil 
engineer. 





Joe Burleson 


He has been a member of ITE since 
1954 and has also done private con- 
sulting work in traffic engineering. He 
holds a certificate of Traffic Engineer- 
ing from the Traffic Institute of North- 
western University. 

During the Second World War, Bur- 
leson was in the V-12 program of the 
Naval Air Corps and served with the 
U. S. Navy as a pilot holding the rank 
of lieutenant j.g. 

His hobbies include coin collecting 
and all sports, but primarily baseball, 
softball, bowling and golf. For the 
infor.iation of bowling enthusiasts 
throughout the traffic control industry, 


he has bowled 298. 
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Additional responsibility of Burle- 
son with Traffic Signals, Inc. will be 
in conducting seminars in conjunction 
with state and municipal officials. He 
will also do engineering and design 
work in Traffic Signals, Inc., research 
and development program directed to- 
wards bettering traffic signal perform- 
ance, including traffic signal legibility 
and attention-getting features; and in 
making installation and maintenance 
easier. 


Job Changes 

Howard S. Lapin—formerly Lecturer 
and Research Associate with the In- 
stitute of Urban Studies at the Uni- 
versity of Pennsylvania; is now Staff 
Engineer with Day & Zimmermann, 
Inc. of Philadelphia, Pennsylvania. 

Brian J. Lewis — formerly Traffic & 
Transportation Engineer with Por- 
ter, Urquhart, McCreary & O’Brien 
of Seattle; is now a Partner with 
Whipple, Murphy, Pearson & Asso- 
ciates of Seattle, Washington. 


Title Changes 

Edwin L. Beck (Associate) — is now 
Administrator of Trafic Engineer- 
ing with the City of Albuquerque, 
New Mexico — was Associate Traf- 
fic Engineer. 

Donald O. Opstad (Affiliate)—is now 
National Sales Manager with Re- 
flective Products Division of Minne- 
sota Mining and Manufacturing Co. 
—was General Sales Manager. 

Gerald D. Love (Associate) — is now 
District Engineer, New York Divi- 
sion Office of the U.S. Bureau of 
Public Roads in Albany, New York 
—was Highway Engineer, Regional 
Office. 

John M. Kaiser (Junior)—is now Civil 
Engineer (Highway Traffic) with the 
New York City Department of Traf- 
fic—was Assistant Civil Engineer. 

Marcel Jenni (Associate)—is now Dep- 
uty Engineer with Tiefbauamt der 
Stadt Zurich, Switzerland — was 
Traffic Engineer. 
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May 10-12 — NATIONAL HIGHWAY USERS 

CONFERENCE— 
Eighth Highway Transportation Con- 
gress, Mayflower Hotel, Washington, D.C. 
Contact: Arthur C. Butler, NHUC, Na- 
tional Press Building, Washington 4, D.C. 
May 11-12—MISSOURI TRAFFIC ENGINEERING 

CONFERENCE— 
Freeway Operations Seminar, co-sponsored 
by ITE. University of Missouri, Columbia, 
Mo. Contact: Leon W. Corder, Traffic En- 
gineer, Missouri State Highway Commis- 

sion, Jefferson City, Mo. 
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SOUTH 70! WEST 
Charlotte 


EXIT 1/3 MILE 


“Cuts maintenance to the bone” 


——— 


Charlotte 
DOWNTOWN 





PACKAGED SIGNS 
SPEED INSTALLATION 


To the natural advantage of light 
weight, Tassco provides these 
aluminum signs in pre-arranged 
packages ready for installation. 
The easy-to-handle panels are 
assembled on the job site and 
mounted in a matter of minutes. 





This is North Carolina’s new Route 85, 
by-passing cities, moving traffic quickly 
with the help of a signing program by 
Tassco. The complete program consists 
of ground mounted and overhead signs. 
The signs themselves are increment 
sheet signs developed by Tassco espe- 
cially for use on modern, high-speed 
roads. They can be had in any height or 
width and are designed to meet 100 mph 
wind loads. The use of increment sheets 
means new lows in the cost of both ma- 
terials and installation. But what is most 
important, since the State has to bear the 
costs of maintenance, is that with 1193 
signs, 501 sign supports, and with 9 
large sign spans, not one drop of paint 
is required for maintenance. 

North Carolina’s signs feature the ap- 
proved reflectorized green background 
with white AGA letters. However, reflec- 
tive material or painted backgrounds are 
available in any type letters or symbols. 

Helpful data, including a full color 
movie, is available from the Tassco- 
P & K Highway Planning Committee. 
Write for “Committee Data” today. 


TRAFFIC AND STREET SIGN COMPANY 
84 FOUNDRY STREET, NEWARK, N.J. 





May 30-June 10 — O.T.C. TRAFFIC TRAINING 
COURSES— 

Sixth Annual Course sponsored by On- 
tario Trafic Conference in cooperation 
with Huron College and the University 
of Western Ontario, London, Ontario. Con- 
tact: R. F. Anderson, Sec.-Treas., O.T.C., 
2001 Eglinton Ave. East, Toronto, Ont. 


June 8-11—NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS— 
Annual Meeting, Statler Hotel, Boston, 
Mass. Contact: Kenneth E. Trombley, 
NSPE, 2029 K Street, NW, Washington 
6, DG 


September 12-16 — INSTITUTE OF TRAFFIC EN- 
GINEERS— 
30th Annual Meeting, Edgewater Beach 








Hotel, Chicago, Ill. Contact: ITE, 2029 
K St. N.W., Washington 6, D. C. 


September 19-22—INTERNATIONAL MUNICIPAL 
SIGNAL ASSOCIATION— 
Annual Meeting, Astor Hotel, New York 
City. Contact: Irvin Shulsinger, IMSA, 
130 West 42nd Street, New York 36, N.Y. 
September 26-30—FIFTH INTERNATIONAL TRAF- 
FIC STUDY WEEK— 
Nice, France. Contact: M. H. Perlowski, 
Secretary to the OTA/PIARC/IRF Joint 
Committee, 32 Chesham Place, London 
S.W.1, England. 
October 9-12—AMERICAN TRANSIT ASSOCIA- 
TION— 
Annual Meeting, Sheraton Hotel, Phila- 
delphia, Penna. Contact: ATA, 355 Lex- 
ington Ave., New York, N. Y. 
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New Publications 





A Guide for the 
Geometric Layout of Interchanges 
Michigan State Highway Department, 
Lansing, Michigan. January 1960. 45 
pp. (mimeo) plus bibliography. 
Prepared as a guide for those re- 
sponsible for the layout and design of 
interchanges in Michigan, this publica- 
tion sets standards hased on AASHO 
policies, defines limits when such poli- 
cies allow some discretion, and in some 
cases defines situations which are not 


covered in the AASHO policy. 


Estimating Traffic 

On Michigan Highways 

Michigan State Highway Department, 
Lansing, Michigan. September 1959. 
104 pp. (mimeo) plus bibliography 
and appendix. 

This publication is an outline of 
the procedure used by the Traffic Divi- 
sion of the Michigan Department de- 
rived and used during the past several 
years. It is one of the first if not the 
first detailed document on this much- 
discussed subject. In the opinion of 
the Department, while supplemental 
material may be necessary and projec- 
tions are tested and re-evaluated, this 
material now provides a sound founda- 
tion for future work. (Copies have been 
made available by the Department to 
the Bureau of Public Roads for dis- 


tribution to state highway departments.) 


Chicago Area Transportation Study 
Volume One, “Survey Findings,” Chi- 
cago Area Transportation Study, 4812 
West Madison Street, Chicago 44, IIli- 
nois. December 1959. 91 pp. plus ap- 
pendix. 

The Chicago study will be reported 
in three volumes, of which this is the 
first. The present publication is con- 
cerned with the basic facts needed for 
long-range planning. It includes a sec- 
tion on the design of the study and 
identifies the needed factual data, The 
remainder of the volume is devoted to 
the information which was collected, 
presented so as (1) to describe the re- 
gion of the study, (2) to provide meas- 
urable data for the base year (1956), 
and (3) to indicate how reliable fore- 
casts can be developed. 

Future volumes will be concerned 
with the growth and change in the re- 
gion and in its travel requirements be- 
tween 1956 and 1980, will set forth the 
criteria for planning and will present 
a plan for needed highways and rapid 
transit facilities. 


City Plan Vest 
Development Plan Section of the Town 
Planning Office, Chief Engineer’s De- 
partment, City of Copenhagen, Den- 
mark. 1958 (In Danish, with English 
summary ). 

A very attractive presentation of a 





NOW! SOLVE YOUR TRAFFIC LINE STRIPING PROBLEMS 


Why put up with a worn obsolete, or inefficient bead dispenser. Save time, labor, and money 


do a better striping job— with the revolutionary new 
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HW — 


FREE FLOWING 


BEAD DISPENSE 


AT THE AMAZING LOW PRICE OF 
@ Fits all striping machines. 


@ Completely automatic—may also be 
manually operated. 


@ Light weight, rugged cast aluminum body for 


long wear. 


@ Simplified construction— foolproof mechanism assures 


years of trouble - free service. 


@ Dispenses beads in any quantity at any given speed. 
® Equal to any, including many of the far more 


expensive types. 


s Performance - proved. Over 1,000 now in use. 
ORDER TODAY! 


FLEX-O-LITE MANUFACTURING CORP. 
8301 Flex-O-Lite Drive « P. O. Box 3066 (Affton Br.) « St. Lovis 23, Mo, 





Ls LEOLITE POSITIVE ACTION 


*39°° 


in 4 width 


5Sor6 unit—$59.95 


f o. b. St. Louis 


DOMINANT MANUFACTURERS OF FREE FLOWING, MOISTURE-PROOF AND STANDARD TRAFFIC BEADS 
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plan for the future development of the 
City of Copenhagen, presented in an 
unusual format. Of special interest is 
the comparison of two solutions of fu- 
ture transportation problems, one by 
increasing highway capacity and the 
other by expanding the rapid transit 
system. The report indicates that the 
final decision of the planners was to 
adopt a compromise solution between 
these two extremes. 


Traffic Behavior on Freeways 

Bulletin 235, Highway Research Board, 
2101 Constitution Avenue, Washington 
25, D.C. January 1960. 132 pp. $2.40. 


This bulletin contains four papers on 
this subject as presented at the 38th 
Annual Meeting of the Highway Re- 
search Board. 

“Effect of Freeway Medians on Traf- 
fic Behavior,” by Charles J. Keese and 
Charles Pinnell, describes the results 
of full-scale traffic behavior studies 
conducted on freeways in Texas. 


“Trafic Behavior on an Urban Ex- 
pressway,” by A. F. Malo, H. S. Mika, 
and V. P. Walbridge, describes the 
techniques and results of a camera 
study on the John C. Lodge Express- 
way in Detroit. 

“Traffic Behavior and On-Ramp De- 
sign,” by Ichiro Fukutome and Karl 
Moskowitz, describes a full-scale study 
on a California freeway ramp and 
suggests a tentative ramp terminal de- 
sign standard. 

“A Study of Freeway Traffic Op- 
eration,” by Charles J. Keese, Charles 
Pinnell, and William R. McCasland, 
describes the results of volume con- 
trol, weaving, and entrance ramp stud- 
ies conducted on freeways in Houston 
and Dallas, Texas. 


Guide to Traffic Safety Literature 
Volume 3 (formerly “Index of Traffic 
Safety Information”), National Safe- 
ty Council, 425 N. Michigan Avenue, 
Chicago 11, Illinois. 1959. 72 pp. 25¢. 

This bibliography covers publica- 
tions printed during 1957 and 1958 
which were received in the library of 
the National Safety Council. Books, 
pamphlets and magazine articles are 
included. Each item listed was deter- 
mined to contribute either to the tech- 
nical aspects of traffic safety or to the 
development of traffic safety program- 
ming. 
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Strictly Business 








Marbelite Appoints 
A. Roy Flagler; Offers 
New Pressure Detector 
The Marbelite Co., Inc. announced 
the appointment of Mr. A. Roy Flagler 
as sales representative. Mr. Flagler, a 
resident of Pocatello, Idaho will cover 
the Southeastern portion of the State 
of Idaho. Well known, and highly re- 
garded, in the area for many years, 
Mr. Flagler has had extensive experi- 
ence in electrical contracting and will 
also supervise the installation of Mar- 
belite’s traffic signals and _ control 
equipment. 





The company has also announced 
the addition of a pressure detector to 
the Marbelite line of traffic signal and 
control equipment. 

Known as the Marbelite Model 100 
Kemco Pressure Detector, the unit is 
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manufactured exclusively for The 
Marbelite Company, Inc., by the W. B. 
Kidder Engineering and Manufactur- 
ing Company, Denver, Colorado. 


The detector requires a slot in the 
road only 114” wide and 1” deep, mak- 
ing it possible to completely install 
several detectors within a period of 
less than 6 hours, at which time roads 
are returned to traffic and unnecessary 
delays avoided. Installation of the 
Marbelite Detector eliminates the costly 
and time consuming installation pro- 
cedure of other detectors, the company 
says. 

The control unit is fully electronic, 
with an adjustable sensitivity control. 

The Model 100 Detector is available 
through Marbelite distributors, or the 
companys New York office. Further 
information may be obtained from The 
Marbelite Company, Inc., 179 North 
10th Street, Brooklyn 11, N. Y. 


Luminaire with Plastic 
Refractor Available 
From General Electric 


A new luminaire with a virtually 
unbreakable plastic refractor is now 
available from General Electric for use 
in rural or suburban lighting. 


The Acrylic-Suburban unit is con- 
structed with a built-in ballast for up 
to 250-watt mercury vapor lamps or 
without ballast for up to 6000-lumen 
filament lamps. 


Unaffected by corrosive atmosphere, 
the industry’s first open acrylic re- 
fractor resists thermal shock and is 
interchangeable with glass refractors 
of similar design. BB pellets and rocks 
will bounce off; .22 bullets will pene- 
trate but not shatter the refractor. 
Different refractor designs give Illu- 
minating Engineering Society Type II, 
Type Il 4-way, and Type V light dis- 
tribution patterns. 

Once installed, the Acrylic-Suburban 
is virtually maintenance free. Relamp- 
ing is made easier by the open bottom 
of the refractor. 

All units have a locking type re- 
ceptacle so they can be used with the 
new General Electric cadmium-sulphide 
photoelectric control for automatic 
dusk-to-dawn lighting. 


The Acrylic-Suburban luminaire is 
designed for suburban streets and 
homes, service stations, motels, road- 
side shopping areas, rural homes and 
driveways, barnyards and work areas, 
plants and parking lots, school and 
church yards, and other area lighting 
applications. 

According to company design engi- 
neers, the unit is especially applicable 
for “Private Lighting,” — a growing 
utility and electric cooperative prac- 
tice of renting street lights to property 
owners. 


Tools for Posts 
Developed by Hall Firm 


Hall Sign & Post Inc., of Blooming- 
ton, Indiana has announced four new 
items which make post and sign erec- 
tion and maintenance a one-man op- 
eration. 

As an example, they have perfected 
a post driver which is 65” overall and 
weighs 38 pounds. It has long handles 
and a short weighted barrel which 
means most any length post can be 
driven by one man standing on the 
ground. It has been pinned and welded 
at the top for additional performance. 
This is invaluable for driving steel 
sign posts, delineator posts, and snow 
fence posts. 

They have also developed a hand op- 
erated puller to be used for pulling 
channel posts, small fence posts, and 
parking meter posts. The handle is 
operated from the base and has two 
different leverage positions. The handle 
can be used for straightening twisted 
channel posts. The base and the han- 
dle weigh 44 pounds. 
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Two types of puller jaws are avail- 
able with the hand operated puller. 
One type is a detachable type that 
has hardened jaws and prevents slip- 
ping. It quickly adjusts to any size 
post. It weighs 11 pounds. This can 
be placed on a post without first tak- 
ing the sign off to pull it. 

They also have a closed type puller 
which can be used to pull posts with 
no obstruction on the top of the post. 
It is used for pulling larger posts 
(such as 4x4 wood posts) and weighs 
12 pounds. 

They have developed two types of 
self locking steps which is a must in 
attaching signs to posts or erecting 
signs—such as street name signs on 
tubular posts—and painting of posts. 
These two steps can be used on a 
“U” channel sign post or a tubular 2” 
standard street name post. 





Another item they have developed 
along with their drivers and pullers is 
a parking meter post straightener which 
easily pays for itself in a short time 
according to the company. It is used in 
conjunction with a hand operated post 
puller. The hinged sleeve permits 
straightening from any angle. It is 
equipped with a chain to anchor to 
the bottom of the post. 


Flex-O-Guides for 
Traffic Delineation 


Flex-O-Guides are a new product 
which has demonstrated great versa- 
tility in trafic for marking lanes, me- 
dian stripes, etc., and in controlling 
traffic on highways or parking lots. 

Flex-O-Guides are made of a spe- 
cial composition rubber and can with- 
stand auto impact at 70 mph and hold 
their shape and height even after being 
rolled over by trucks. Current model 
heights are 14”, 20”, and 26”. An- 
other new unit that will be coming out 
on the market very shortly is a 32” 
model. 


44 





A new surface type snap-in model 
has been developed (see photograph), 
because of the demand of a quick re- 
placement operation or a part time 
usage guide by the traffic engineering 
profession. It is now extremely easy 
for maintenance personnel to remove 
and reinstall the guide when necessary. 
No special tools are required as notches 
are provided in the casting for easy 
removal by a spanner wrench. 

Other improvement claimed by the 
manufacturer is an improved reflector- 
izing process which has given the Flex- 
O-Guides a much greater visibility and 
target value. The reflectorized bands 
are coated with a special sealer, which 
minimizes the adverse effects of road 
dirt and grime to the reflective glass- 
beaded surface. 

The new waterproof epoxy mastic 
now being furnished with all models 
is so binding there is little danger of 
the Flex-O-Guides becoming separated 
from the pavement even in areas of 
high rainfall or humidity, says B & G, 
Incorporated, 4328 Elston Ave., Chi- 


cago 41, Illinois. 


Uniform Wordings Urged 
By Sign Manufacturers 


Six of the nation’s leading manu- 
facturers of die-embossed traffic signs 
have joined in an educational program 
to urge city, town and highway officials 
to standardize on uniform traffic sign 
wording, shapes and colors. 


“National standards as recommended 
in the Manual on Uniform Traffic Con- 
trol Devices for Streets and Highways 
should be followed more closely,” said 
Mr. Wm. L. Desloge of Grimm Stamp 





& Badge Co., St. Louis. This manual 
was prepared by a joint committee of 
American Association of State High- 
way Officials, the Institute of Traffic 
Engineers, the National Conference on 
Street and Highway Safety, and was 
published by the Public Roads Ad- 
ministration. 

Mr. Robert H. Bjorklund of Lyle 
Signs, Inc., Minneapolis, pointed out 
that suburbs of major cities more and 
more frequently are employing dif- 
ferently worded and differently col- 
ored traffic signs than their parent city. 
“There is noticeable difference in word- 
ings between communities in the same 
area. This can only lead to greater con- 
fusion of the motoring public,” he 
stated. 

“When motorists are confronted with 
various shapes, wordings and colors of 
traffic signs, they have a strong tend- 
ency to miss seeing them,” says Mr. 
Cecil Clarke of Miro-Flex Co., Wichi- 
ta. The manual specifically prescribes 
standard wordings, shapes, colors, sizes, 
design of letters, specifications for em- 
bossing as well as standard weights 
and thicknesses of metals. 

“Public officials in charge of traffic 
signs,” says Clarke, “should memo- 
rize the six basic sign shapes, publi- 
cized by the National Safety Council, 
and immediately remove all signs which 
do not comply with this elementary 
and fundamentally sound method of 
identifying the type of sign by its 
shape.” 

These shapes are (1) The Octagon. 
Used only for the stop sign. (2) The 
Rectangle. Used for speed limits, turn- 
ing, passing and parking regulations. 
(3) The Diamond. Always carries a 
warning of some hazard or unusual 
condition on the road ahead. (4) The 
Circle. Only one message — caution: 
highway-rail intersection ahead. (5) 
The Crossbuck. Marks the highway- 
rail intersection. (6) The Triangle. 
New, and used only to signify Yield 
Right of Way. 

“Non-standard wordings throw the 
motorist into a mental roadblock,” 
claims Mr. John Montgomery of Na- 
tional Safety Engineers, Birmingham, 
Alabama. 


Mr. Steve Adams of S. G. Adams 
Co., St. Louis, recommends the pur- 
chase of the aforementioned manual 
by every community or department 
that has the responsibility of erecting 
traffic signs. “There is only one way 
to improve this situation and that is 
by education. Most city officials wel- 
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come the help that we, and the other 
die embossed sign manufacturers are 
able to give them. Uniformity of 
wordings, sizes, colors and shapes be- 
tween communities and between states 
will help reduce this needless slaugh- 
ter on our streets and highways.” 

“A half dozen non-uniform signs in 
a community,” Adams added, “tend 
to create disregard for all traffic signs. 
My particular peeve is basement shop 
or shed-on-a-lot produced signs that 
bear only slight resemblance to the 
original. They may be cheaper, but it 
is like trying to enforce the law with a 
water pistol.” 

To sum up the efforts of the die em- 
bossed sign manufacturers’ campaign, 
Mr. Brad Smith of Gopher Stamp & 
Die Co., St. Paul, said, “We intend to 
take this message to every community 
in the nation and to every highway de- 
partment in all the fifty states. If only 
ten per cent of the city and state off- 
cials heed our message each year, we, 
as an industry will have made a very 
valuable contribution toward making 
our streets and highways safer.” 


Fence Building Machine 
Developed by U. S. Steel 


A new machine that takes the lion’s 
share of work out of fence building 
has been developed by U. S. Steel in 
cooperation with its American Steel 
and Wire Division, major producer of 
barbed wire and woven fence. 

Cited as possibly the “most signifi- 
cant advance in fence building in dec- 
ades,” the machine eliminates a con- 
siderable amount of labor normally as- 
sociated with erecting fences along 
highways, railroad right of ways and 
on farms. 

With this prototype machine, erect- 
ing a wire fence is a “one-pass” opera- 
tion for a two-man crew. Posts are 
driven into place, eliminating the chore 
of digging holes. As the tractor and 
fence erector are driven ahead to the 
next post location, woven wire fence, 
or the woven wire and a strand of 
barbed wire are paid out vertically. 
Where barbed wire only is needed, as 
many as five strands can be dispensed. 

After three or four posts are driven, 
a hydraulically operated clamping 
mechanism holds the wire for stretch- 
ing. The unit is driven forward to pro- 
vide the proper tension. 

The fencing is then attached to the 
posts and the erection sequence is 
repeated. 
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The fence erection unit can straddle 
a straight line when both posts and 
fencing are being erected at the same 
time, or adjusted so the tractor and 
equipment can operate adjacent to a 
line of existing posts. 

The unit is readily attached to a 
tractor by a special hitch that holds 
the unit horizontally rigid, but hinged 
for free vertical movement. With this 
feature, it is easy to follow a guideline 
over rough ground. 

An operator can adjust the post 
driver to a plumb position by using the 
two screw jacks mounted on the unit. 


te 





When rolls of wire are spliced, the 
machine holds the end of the erected 
fence while the next roll is hydraul- 
ically hoisted into place on the ma- 
chine. 

A new method of splicing wire fence 
was successfully used during the dem- 
onstration tests of the machine to elim- 
inate the need for twisting the wires. 
Two strands of wire to be spliced are 
inserted in separate holes of a small 
connector. By crimping the connector 
with a special tool, the joint is made 
secure. 

The machine pays out the wire 





SAFE-T-CONE 


TRAFFIC GUIDES 


Use SAFE-T-CONES wherever traffic 
is difficult. Proven and accepted by 
Federal, State and Municipal traffic 
authorities in hundreds of major 


cities. 


All-rubber SAFE-T-CONES il 


available in 


3 sizes... 


28-inch 
18-inch 
12-inch 


Solid-color PVC Poly-Cones avail- 
able in 18-inch and 26-inch sizes. 
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Because of their handling-ease, 
SAFE-T-CONES are easily adapt- 
able to all situations at a meo- 
ment’s notice. SAFE-T-CONES com- 
mand attention. All-rubber cones 
can be painted or reflectorized. 


For full information write 
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around corners so it is not necessary, 
generally, to cut the fence wire at these 
locations. 

A new, quickly-erected end and cor- 
ner post assembly was developed to 
obtain maximum benefits of this ma- 
chine. The assembly can be built in 
about 30 minutes, as compared with 
114 to 2 hours where holes have to be 
dug and the soil tamped around the 
posts. 

On the basis of tests it appears that 
woven wire fence can be mechanically 
erected two or three times faster than 
by manual methods. Of course, the 


number of gates, corners, rocks and 
brush will affect this. 

The unit will operate up and down 
hills, on hillsides and through wood 
lots where there is enough clearance 
for the tractor to pass. 

This type of machine is designed to 
be of particular value to farmers with 
large amounts of fenced areas and is 
ideal for a custom fence building op- 
eration, according to U. S. Steel. 

Several machines of this type will be 
demonstrated this summer in the mid- 
west by U. S. Steel field representa- 








Here is your best solution for modern traf- 
fic signs and equipment. Over 1200 standard 


legend signs ready for immediate shipment. 


Up-to-Date 


your 
Traffic 


Safety Equipment, 


Stands 


particular 


Control 


facilities for special signs for 


requirements. Street Signs, 


Signs, Warning, Directional, 


Iron Cop, Exclusive ‘‘A”’ 


Write for descriptive literature 


TRAFFIC SIGN DEALERS 
Increased sign sales opportunities for Qualified 
Municipal Equipment Dealers. Write for infor- 


mation on how you can add profitable business 
for your company. 


EASTERN METAL 


OF ELMIRA 


INC... Elmira Heights, N. Y 


Virginia Purchases 
Modern Striping 
Machine from Wald 


The Virginia Department of High. 
ways has placed into service in its 
Bristol District a truck-towed, two- 
color, Wald striping machine incor- 
porating the latest “push-button” tech- 
niques and most recent advances in 
the striping field, H. H. Harris, ad- 
ministrative assistant to the Director 
of Highways announced. 

Specifications for the machine were 
drawn up after extensive study by a 
special committee of the Highway De- 
partment consisting of W. S. G. Britton, 
assistant maintenance engineer; C. C. 
Sautell, Fulton Equipment Shop su- 
perintendent; J. L. Thomas, district 
trafic engineer, and Cooper Guerrant, 
State asphalt paving engineer. 

The new machine is a Wald 355 
model. It is equipped with four high 
speed spray guns mounted in tandem 
to enable it to put down white, yellow 
or white and yellow line patterns in an- 
ticipation of meeting striping require- 
ments for the Interstate System. The 
unit also has provisions for mounting 
two guns on the side, so that center- 
lines, lane lines and edgelines can be 
applied simultaneously. 

Engineered in Wald Industries’ Mont- 


gomery, Pa. shops to serve in its spe- 
cialized capacity, the truck unit is a 
Ford F-700 chassis. A Schramm 105 
cubic foot compressor is mounted on 
the bed, as are two 120-gallon paint 
tanks, and a tank containing 1,000 
pounds of glass spheres. 


Also incorporated into the system is 
the latest model Wald 120-2 Paintemp 
Heater, that brings paint to proper 
temperature to assure uniform vis- 
cosity and proper application regard- 
less of atmospheric temperature con- 
ditions. The system also contains a 
heat transfer, thermostats, temperature 
indicators, “push button” gun cleaning 
system, and solenoid-operated controls. 


Other features of the machine in- 
clude a Wald Numasphere system that 
supplies glass spheres under pressure 
to all dispensers; an intercom system 
between driver of the truck and op- 
erator of the striping unit; skipline 
mechanisms for 15-foot paint and 25- 
foot skip cycles; a paint transfer pump 
to expedite loading paint tanks; foot- 
age meters for spray guns, and hy- 
draulic lift mechanism to raise the 
entire striping unit from the ground, 
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Checking out the new Wald truck-towed striping machine delivered to the Virginia Department of 
Highways are, from left, C. C. Cooper, paint supervisor of the Bristol District where the unit has 
been placed in operation; David Halsey, Bristol, operator; Cooper Guerrant, State Asphalt Paving 
Engineer, and J. L. Thomas, District Traffic Engineer. 


to facilitate quick location changes for 
striping operations. 

In 1959, the Virginia Department of 
Highways marked 6,376 miles of high- 
ways with over 33 million linear feet 
of marking, using 103,053 gallons of 
paint and 600,092 pounds of glass 
spheres. The Bristol District, where the 
new unit has been placed, is one of 
eight districts in the state, and in 1959 
the district marked 1,190.95 miles of 
road, including 45.90 miles of edge- 
lining. 


Fully Automatic Parking 
System Developed in 
California 


Plans are going forward this month 
to introduce to the nation a new con- 
cept in fully automotic parking and 
storing facilities that comes closer than 
anything previously invented for solv- 
ing the increasing problem of parking. 
Byron S. Clayton, president, has an- 
nounced the establishment of Electro- 
matic Autoparks, Inc., 111 New Mont- 
gomery Street, San Francisco, Cali- 
fornia whose plan for parking makes 
it possible to install equipment on a 
lot no more than 25 feet wide or feasi- 
ble to fill whole city blocks with stand- 
ard units and at the same time allevi- 
ate congested parking conditions in 
downtown areas. 

According to Mr. Clayton, Electro- 
matic Autopark, as the garage facilities 
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are called, will be owned by the Cali- 
fornia corporation and developed for 
national and international franchises. 
Construction on the first automatic 
parking system will begin this spring 
on Geary Street above Taylor in San 
Francisco. 

Development of this system of park- 
ing is possible under patents covering 
the constrained link chain which pushes 
as well as pulls. It makes possible lat- 
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eral and longitudinal parking which is 
the feature of the system. Standard 
units in this simple design may be in- 
stalled side by side, back to back, or 
in such geometric fashion as location 
and plot area, shape and topography 
dictate. 

Only standard steel construction mem- 
bers are needed to erect Electromatic 
Autopark, Mr. Clayton stated. Each 
unit is designed with tiers of stalls on 
either side of an elevator shaft. Tiers 
may be of any height compatible with 
location. 

To park his automobile, the custo- 
mer drives into the car cage in the 
elevator shaft of the parking unit. He 
locks his car. After exiting through the 
passenger doorway, he (or the attend- 
ant) turns a key or pushes a button in 
a control board to park the car. 
Safety doors close. The automobile and 
its cage are gently raised in the ele- 
vator shaft and deposited in a pre- 
selected stall in seconds. 

Pointing out the advantages of Elec- 
tromatic Autoparks, Mr. Clayton ob- 
served that a site which now parks 30 
cars can park 200 cars in the new sys- 
tem built 10 tiers high. A 200-car ga- 
rage can be emptied in 40 minutes in 
such a system with only two attendants, 
whereas it would take as long as three 
hours to empty a conventional garage 
with at least ten attendants, he said. 

Descriptive literature is available 
from Electromatic Autoparks, Inc., 111 
New Montgomery St., San Francisco, 
California. 
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Shown above is a typical page, reduced greatly in size, of a new brochure put out by P & K. This 


20-page brochure, covers the complete range of 


P & K sign spans, over 70 standard models. 


Included are diagrams and complete, detailed technical specifications on all the sign — square 


feet of sign, height, width, sections. 


anchorages, etc. Specification writing data 


included. 


The brochure is of value to consulting engineers and highway officials. Quantities are limited— 
if you have use for a copy, write to Pfaff &G Kendall, 84 Foundry Street, Newark 5, New Jersey. 
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A‘G’‘A Trademark 
Changed to “ESNA” 


Elastic Stop Nut Corporation of 
America, Union, New Jersey announced 
today that effective immediately all of its 
products, including a variety of non- 
fastener lines, hereafter will carry the 
ESNA mark, the word “ESNA” in a 
red circle and a hexagon silhouette. 
Concurrently, some of its divisions and 
departments which in the past have op- 
erated under other names now will be 
restyled to identify them positively as 
ESNA operations. 

The designation “A’G’A”, the famil- 
iar abbreviation for American Gas 
Accumulator Company (the predeces- 
sor of ESNA) which was merged with 
ESNA in 1952, will be abandoned. 

While the major consideration for 
the change was to capitalize on the val- 
ue of the ESNA corporate identity, it 
also was known that confusion had 
arisen by reason of the dual use of 
“A’G’A” by both ESNA and Svenska 
A/B Gasaccumulator of Stockholm, 
Sweden. The latter firm operates A’G’A 
Companies in many countries, and un- 
til 1920 American Gas Accumulator 
Company was one of this international 
family. Beginning in that year, Ameri- 
can capital began acquiring the equity 
interest in American A’G’A, and in 
1948 the foreign interest disappeared 


entirely. The present restyling program 
by ESNA has permitted it to assign its 
interest in the name and trademark 
“A’G’A” back to its original owners. 


The ESNA activities that previously 
were identified as “A’G’A” operations 
include the following: 

Elizabeth Division, which will be 
subdivided into three departments — 
viz. Agastat Timing Instruments, Stim- 
sonite Signal Devices, and Marine Sig- 
nal Devices. This division will continue 
all of the company’s engineering, man- 
ufacturing and sales activities in indus- 
trial and military timing controls, re- 
flectorized highway signs and markers, 
automatic aids to navigation, and air- 
port lighting equipment, which are car- 
ried on at Elizabeth, New Jersey. 

Stimsonite Division, which makes 
precision molded plastic products, par- 
ticularly those which have optical fea- 
tures such as highway reflectors, light- 
house lenses, and automobile tail, park- 
ing and turn indicator lenses, will su- 
persede the A’G’A-Stimsonite Division 
at Chicago, Illinois. 

Elastimold Division, which was es- 
tablished in 1959 to produce molded 
components for use in underground 
electric power distribution systems such 
as direct burial transformers, cable 
connectors, fused kits, etc., will con- 
tinue to operate under that title at its 
new plant in Hackettstown, New Jersey. 

ESNA Constructors, Inc., which con- 
tracts for superhighway signing work 
throughout the United States, will con- 
tinue to operate under that name from 
Elizabeth, New Jersey. 

ESNA Canada Limited will be the 
new name on July 1, 1960 for Gasaccu- 
mulator Co. (Canada) Ltd. 





Let Us Quote on Your Requirements of 
Standard or Special Sign Blanks and Signs. 


MUNICIPAL STREET SIGN CO., INC. 
128-12 14th Ave., College Point 56, Long Island, New York 


Canadian Drivers Get 
New Night Safety in 
Reflective Edgelines 


Canada’s provinces are rapidly ex- 
tending the night safety measure of 
lining outside edges of highways with 
reflective stripes, according to a survey 
of highway officials made for Cata- 
phote Canada, Ltd., of Brantford. 

Started in Alberta, Ontario, and Sas. 
katchewan in 1957, use of shoulder 
guide and edge marking lines has 
spread to at least four other provinces: 
Manitoba, Nova Scotia, Quebec, and 
New Brunswick, said L. M. Cuddy, 
manager of the new Cataphote plant at 
Brantford, Ontario. 

Mileage of main Canadian highways 
which have received the new safety 
treatment ranges from one in Nova 
Scotia to 300 in Quebec. Both started 
the edge marking this year. 

Chief advantages cited included “ve- 
hicles do not crowd center line,” “bet- 
ter guidance of traffic for night-time 
driving,” “decrease in shoulder main- 
tenance,” “keeps traffic off shoulders,” 
and “better delineation in low visi- 
bility.” 

Eight provinces stated future plans 
for extending use of the edge mark- 
ings, one adding it plans to extend 
them to secondary roads also. 

United States state highway depart- 
ments reported a total of over 60,000 
miles of edge markings, and only nine 
state highway departments reported not 
using them. Ohio has edgemarked 14,- 
502 miles, North Carolina 3,500 and 
Illinois 3,300. As in Canada, substan- 
tial increase in mileage was reported 
this year. Twenty-four states had start- 
ed the program by 1957. 

One state, according to Cataphote 
President William H. Searight, credited 
edge lines with a 15 per cent reduction 
in accidents. Another reported “less 
damage to bridges and a low accident 
rate on previous high accident loca- 
tions.” Several reported less crowding 
of the center line, with consequent re- 
duction of head-on and side-swipe col- 
lisions. 

“Certainly right shoulder guide lines 
represent an important advance in the 
continuing search for new traffic engi- 
neering techniques which will keep 
highway deaths and injuries to the 
smallest possible number,” said Cuddy. 
“Edge marking costs less than $150 a 
mile, a small price to pay for improv- 
ing driver visibility and confidence, 
particularly under such adverse con- 
ditions as rain and darkness.” 
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Technical Notes 








12-INCH ADJUSTABLE FACE 
TRAFFIC CONTROL SIGNAL HEADS 


(Vehicular Indications Only) 
Supplement to Technical Report No. 1 
of the 
Institute of Traffic Engineers 


Purpose 

The purpose of this report is to set 
up a guide to the preparation of pur- 
chase specifications for 12-inch ad- 
justable face traffic control signal 


heads. 


Definitions 

1. Traffic Control Signals—Any de- 
vice whether manually, electrically or 
mechanically operated by which traffic 
is alternately directed to stop and per- 
mitted to proceed. 

2. Signal Head—An assembly con- 
taining one or more signal faces which 
may be designated accordingly as one- 
way, two-way, etc. 

3. Signal Face—That part of a sig- 
nal head provided for controlling traf- 
fic in a single direction. Turning indi- 
cations may be included in a signal 
head. 

4. Optical Unit—An assembly of re- 
directing cover glass or lens, reflector, 
lamp and lamp socket with the neces- 
sary supporting parts to be used for 
providing a single signal indication. 

5. Lens—That part of the optical 
unit which redirects the light coming 
directly from the lamp and its reflector. 

6. Signal Indications—The illumina- 
tion of a traffic signal lens or equiva- 
lent device or a combination of several 
lenses or equivalent devices at the same 
time. 


Position of Signal Indications 

All signal indications for each signal 
face shall be in a straight line and 
shall be in the following order although 
all indications shown need not be in- 
cluded in all cases. In vertical signals, 
Position 1 shall be at the top, and Po- 
sition 6 at the bottom. In horizontal 
signals, Position 1 shall be at the left 
(facing the signal) and Position 6 at 
the right: 





Position Signal Indication 
1 Red 
2 Yellow 
3 Green 
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+ Straight Thru Arrow 

5 Left Turn Arrow 

6 Right Turn Arrow 
Housing 


1. The housing shall be made of a 
cast or sheet corrosion-resistant, non- 
ferrous metal, or approved superior 
alternate. 

2. All cast metal parts shall have a 
tensile strength of not less than 17,000 
pounds per square inch. Sheet metal 
shall have a tensile strength of 27,000 
pounds per square inch. All parts shall 
be clean, smooth and free from flaws, 
cracks, blowholes and other imperfec- 
tions. 

3. If the housing, doors and visors 
of the signal heads are made of alumi- 
num alloy, they shall have one of the 
following compositions: 

a. If die castings be furnished, they 
shall be from the following specifica- 
tions or the latest revision thereof: 


Die Castings ASTM-B85T-58T 





SC-84A SG-100B 
SC-84B S-12A 
SG-100A S-12B 


b. If sand castings be furnished, 
they shall be of alloy S5A or alloy 
CS72A of ASTM specification B26- 
58T or the latest revision thereof. 

c. If permanent mold castings be 
furnished, they shall be of alloy S5A 
or alloy CS72A of ASTM specifications 
B108-58T or the latest revision there- 
of. 

d. If sheet be furnished, they shall 
be of alloy GR20A of ASTM specifi- 
cations B-209-58T or the latest re- 
vision thereof. 

4. When required, the successful bid- 
der shall furnish satisfactory evidence 
that materials comply with foregoing 
requirements. 

5. The housing shall be of unitized 
sectional construction and shall con- 
sist of as many sections as there may 
be optical unit levels. All sections shall 
be rigidly and securely fastened to- 









gether into one weather-tight signal 
face or assembly. 

6. Each housing shall be arranged 
with round openings in the top and 
bottom so that it may be rotated be- 
tween waterproof supporting brackets 
or trunnions and thus be capable of 
being directed at any angle in the hori- 
zontal plane. The portion of the hous- 
ing adjacent to the bracket shall be 
properly reinforced so as to have suf- 
ficient strength against breakage from 
shock. 

7. The doors shall be suitably hinged 
and held securely to the body of the 
housing by simple corrosion resisting 
locking devices. All other door parts, 
such as hinge pins, lens clips, etc., 
shall also be of corrosion resisting 
material. 

8. Weather-resisting, mildew-proof 
gasketing between the body of the 
housing and the doors, between the 
lenses and the doors, and between the 
lenses and reflectors shall be provided 
which will exclude dust and moisture. 


Visors 

Each signal head shall have a visor 
for each signal indication. The visor 
shall be designed to fit tightly against 
the door and shall not permit any per- 
ceptible filtration of light between the 
door and the visor. The percentage 
enclosure of the lens shall be as speci- 
fied by the purchaser. The visor shall 
be a minimum of 91, inches in length 
and not less than .05” (No. 18 U.S. 
Gauge) in thickness with a minimum 
downward tilt of 314°. The visor shall 
be of sheet construction and shall be 
of corrosion-resistant, non-ferrous ma- 
terial. 


Optical Unit 

General—The optical unit consists 
of the lens, the reflector, the lamp and 
the lamp socket. The optical unit and 
visor shall be designed as a whole so 
as to minimize the return of the out- 
side rays entering the unit from above 
the horizontal (known as sun phantom). 
The optical unit shall be so designed 
and assembled so that no light can 
escape from one indication to another. 


Traffic Signal Lenses 
Part A. (Color Definitions) 


1. Purpose 

a. The purpose of Part A, of this 
specification is to define the minimum 
values of luminous transmission for 
trafic signal lenses and the limits of 
chromaticity for traffic signal colors by 
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combinations of illuminant and re- 
directing cover glass or illuminant and 
standard limit glass. 


2. Scope 

a. The specification covers the so- 
called red, yellow, and green colors 
used in trafhe signals. 


3. Basis 

a. The values given in the specifica- 
tions were derived from spectrophoto- 
metric data obtained by the Colorimetry 
Section, National Bureau of Standards, 
with defining glasses selected by a 
technical committee of the Institute of 
Trafic Engineers. These values were 
computed on the following basis. 

(1) Observer and coordinate system: 

C.1.E. Standards* 

(2) [luminant: C.1.E. Illuminant A 
Planckian radiator at 2854°K. 
for values of x, y, and z and 
transmittance. 

Angular distribution of illumi- 
nation: Approximately at right 
angles to the surface of the 
glass. 

Angle of view: Approximately 
at right angles to the surface of 
the glass. 

b. The conditions just specified shall 
be used in testing glasses for conform- 
ity to Parts A and B of this specifica- 
tion, except that to test a lens for 
conformity to Part A a photometric 
procedure must be used similar to that 
indicated in Part C. 


(4) 


4. Explanatory 

a. Any color can, in general, be 
adequately specified in terms of three 
colorimetric quantities. In the case of 
the signal colors the three quantities 
adequate for the purpose are two num- 
bers defining the chromaticity of the 
color, i.e., its hue and saturation, and 
one number defining the luminous 
transmission of the glass. Since no two 
observers would, in general, get the 
same numbers by direct observation 
(because of difference in luminosity 
function and chroma vision) it is de- 
sirable to express such numbers in 
terms of an hypothetical average nor- 
mal observer. Such an observer was 
defined by resolutions adopted at the 
1931 meeting of the International Com- 
mission on Illumination at Cambridge 
(Proceedings pp. 19-29). 

The chromaticity of a color expressed 
in terms of this 1931 I.C.I. standard 
observer is given by numbers x, y, z 
(called trichromatic coefficients or tri- 
*C.LE., Commission Internationale d’Eclairage, 


formerly I.C.I., International Commission on II- 
lumination. 
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CHROMATICITY DIAGRAM 
ACCORDING TO 


1931 CIE(iCJ) STANDARD OBSERVER 
ANO 


COORDINATE SYSTEM 
INSTITUTE OF TRAFFIC ENGINEERS 
COLOR SPECIFICATION 
FOR 12° SIGNALS 
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——==COLOR TEMPERATURE LOCUS 


linear coordinates) which may be con- 
sidered as expressing roughly the re- 
spective red, green, and blue contents 
of the color. Since the sum of x, y, z 
always equals unity, the chromaticity is 
adequately specified by giving x and y 
only. (See Figure 1). 

b. The chromaticity of all colors 
may therefore be represented graphi- 
cally on a “mixture diagram” with 
values of y plotted against values of 
x. Permissible values of chromaticity 
for the signal colors are represented 
by certain areas on this diagram; the 
boundaries of these areas may be ex- 
pressed as functions of x and y. These 
boundaries are placed so as to include 
the chromaticity obtained from the 
standard limit glasses when used with 
illuminants from 2854° K. to 2365° K. 

5. Red—The luminous transmittance 
shall be not less than 0.095; the value 
of y shall not be greater than 0.308 nor 
less than 0.998—x. 

6. Yellow—The luminous transmit- 
tance shall be not less than 0.440; the 
value of y shall not be less than 0.411 


nor less than 0.995—x nor greater than 
0.452. 





7. Green—The luminous transmit- 
tance shall be not less than 0.200; the 
value of y shall not be less than 0.400 
nor less than 1.345 x + 0.085 nor 
greater than 0.730 — x. 


Part B (Standard Limit Glasses) 

1. Purpose of Part B of this speci- 
fication is to define the maximum devi- 
ations from the standard limit glasses, 
both in transmission and in chroma- 
ticity, to be permitted in glasses certi- 
fied as duplicates of the standard limit 
glasses. 

2. Transmittance of Limit Glasses. 

The luminous transmittance of cer- 
tified duplicate limit glasses shall be 
within the limits shown in Table I, the 
illuminant being C.I-E. [luminant A. 
(2854°K.) 

3. Chromaticity of Limit Glasses 

All certified duplicate limit glasses 
shall pass Part A of this specification 
with respect to the trichromatic co- 
efficients of x and y. They must also 
pass the additional specifications of 
Table I. Table I gives the values of 
x and y for the standard limit glasses 
with the specified illuminant, followed 
by the maximum deviations from these 
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TABLE I 
C.1.E. Coordinates of Primary Standards at National Bureau of Standards and 
Accuracy to be observed in Preparing Certified Duplicates C.1.E. Illuminant A, 
2854° K. 


Name of Standard 
and 
N.B.S. Serial No. 





Chromaticity of Standard 
and 
Tolerance for Duplicate 


Transmittance 
Range for 
Duplicate 





X 


0.6927 
—0.0009 
+0.0012 


0.7132 
+0.0008 
—0.0012 


0.5432 
+ 0.0020 


0.5762 
—0.0020 


0.2448 
—0.0024 


0.2084. 
+0.0012 


Red, Yellow Limit #75 


Transmittance Std. #154 


Yellow, Pale and Green 
Limit #359 
Yellow, Red Limit #199 


Green, Pale Limit #134 


Green, Blue Limit #87 


pa ae 
0.3072 
+0.0005 
—0.0012 


0.2867 
+ 0.0008 
—0.0007 
0.4517 
—0.0020 
0.4226 
+ 0.0020 


0.4145 
+0.0024 


0.4016 
+0.0024 





values which are permitted in the cer- 
tified duplicate glasses. 
Part C 
1. Purpose 

The purpose of Part C of this speci- 
fication is to provide for approved 
colored lenses for traffic signaling, to 
describe the materials and specify the 
appliances and appurtenances neces- 
sary to make the required tests and 
inspection. 
2. Materials 

Quality and processing shall be of 
the best for the purpose. The composi- 
tion must be durable on prolonged ex- 
posure to weather; all lenses shall be 
uniformly colored, true to size and 
form, free from any streaks, wrinkles, 
chips or bubbles that in any way de- 
tract from their efficiency or use; 
flashed lenses will not be accepted. 
3. Performance 

a. The colored lens shall be so de- 
signed and manufactured that, when it 
is installed in a standard traffic signal 
(equipped with an approved lamp and 
reflector properly operated and fo- 
cused), the resultant appearance, can- 
dlepower distribution and _ intensity, 
when compensated for absorption due 
to the color, will at least equal the 
light distribution required in this speci- 
fication under “Candlepower Distribu- 
tion.” 

b. In order to facilitate selection, 
the manufacturer may submit to the 
purchaser samples for design approval. 
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Any type that is so designed as to 
approximate these results may be ap- 
proved by the purchaser if the indi- 
vidual lenses meet the color and trans- 
mittance requirements of this part of 
the specification. 

1. Apparatus & Appurtenances 
for Testing 
a. Certified Limit Glasses 
Certified light and dark limit glasses 

calibrated by the National Bureau of 

Standards, Washington, D. C., shall be 

made available by the seller for use of 

the purchaser while conducting tests of 
trafe signal lenses at the manufac- 
turers plant. These certified glasses 
shall serve to define both the proper 
luminous transmissions of the lenses 
to be tested and the proper chroma- 
ticities of the resulting signal colors 
as hereinafter provided. 

b. Photometer 

A suitable photometer shall be made 
available at the lens manufacturer’s 
plant by the seller for use of the pur- 

chaser while conducting tests. The il- 

luminant used for measurements shall 

have a color temperature between 2360° 

K. and 3000° K., and with no samples 

in the beams the two halves of the 

photometric field shall have the same 
chromaticity. 

Note: Vacuum lamps or gas filled 
lamps with opal bulbs should give 
the specified color temperature and 
produce a uniform color and bright- 
ness over a uniform area. 


TABLE II 
Minimum Values of Relative Luminous 
Transmittance 
Pressed Traffic 
Signal Lenses 
0.095 


0.440 
0.200 


Color 
Red 
Yellow 
Green 


5. Tests and Inspection. 

a. The glass manufacturer must 
place on each lens a label which shall 
indicate that the lens meets the re- 
quirements of this specification. 

b. Chromaticity Test 

The chromaticity of each lens shall 
be compared with that of the respective 
certified limit glasses, using for this 
purpose the above specified photometer 
and illuminant. The comparisons shall 
be made with brightnesses matched. A 
lens shall not be acceptable if its chro- 
maticity fails to meet either of the 
following requirements: 

1. The hue shall not be outside the 
hue limits given by the respective cer- 
tified light limit glasses except that 
for red lenses only the yellow limit 
need be tested. 

2. The saturation shall be not less 
than that given by the respective certi- 
fied light limit glasses. 

6. Marking 

a. Certified Limit Glass Marking 

Each certified limit glass (2” square) 
shall be permanently engraved with 
the serial number by the maker and 
further permanently engraved by the 
National Bureau of Standards with the 
serial number, the designation, the val- 
ue of transmittance, the N.B.S. test 
number. 


Note: In all cases the engraving may 
be verified and additional informa- 
tion regarding the certified limit 
glasses obtained from the N.B.S. 
certificates for the glasses which 
shall be made available to the pur- 
chaser by the seller. 


b. Each lens shall have pressed on 
its flange the word “TOP” to indicate 
the proper positioning of the lens in 
the door for obtaining the light dis- 
tribution required, together with the 
diameter and other designations in- 
cluding the name or trademark of the 
manufacturer needed for proper appli- 
cation and help in purchasing replace- 
ments. If required by the purchaser, 
certification as to the conformance to 
these specifications shall be furnished 
by the manufacturer based on results 
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of tests made by a neutral testing lab- 
oratory. The nominal 12” lens shall 
have an overall dimension of 11 31/32- 
in. to 12-in. and shall be circular with 
a visible diameter of not less than 11 
inches. 


7. Arrow Lens 
For use in directing traffic moving in 

a certain direction during a specific 

interval, this specification provides for 

an arrow indication on a standard size 
traffic signal lens of the type shown in 

Figure 2. 

a. All lenses shall be prismatic dif- 
fusing or approved equal thereof. 

b. The lens glass shall be of ap- 
proved color conforming to previous 
sections of those standards for the 
particular function of the lens; namely, 
red, yellow or green. 

c. All lenses shall be covered with 
a dull or dark grey enamel of a thick- 
ness sufficient to totally hide the light 
from a 200-watt lamp placed behind it. 
The enamel shall be baked or fired into 
the glass. The enamel shall be hard 
and durable and shall not peel or flake 
when subject to the heat of a single 
lamp when the lens is in use nor when 
the lens is washed. 

Note: The adoption of this standard 
specification does not preclude the 
design or use of other shaped or 
sized lenses for certain applications 
as it is felt that this latitude may 
result in constructive development 
of signal indications. 


Reflectors 


1. Reflectors shall be mounted in the 
housing. 

2. The reflector mounting is to be 
provided of non-corrosive material so 
arranged that the reflector can be easily 
removed or swung out of the housing 
in order to maintain any necessary 
wiring. 

3. The method of mounting and 
fastening shall be sufficiently rigid to 
secure proper alignment between the 
lens and reflector when the door is 
closed. 

4. The construction shall be such that 
the fit between the reflector and the 
lens will eliminate all possibility of 
false indications. 

5. Glass reflectors shall be of one- 
piece best quality clear glass reason- 
ably free from bubbles or ripples, with 
its back surface silvered by chemical 
deposition to such a thickness that the 
filament of a lighted 200-watt incandes- 
cent traffic signal lamp is invisible 
through the silver layer. 
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91/S % SI/E 


Figure 2 


6. The reflector shall have an open- 
ing in the back for the lamp socket. 

7. The reflector backing shall con- 
sist of a homogeneous coating of metal- 
lic silver evenly applied. It shall be so 
applied that no foreign substance re- 
mains between it and the glass, and it 
shall adhere so closely to the glass that 
the admission of any foreign substance 
(solid, liquid or gas) shall be prevented. 

8. Over the reflective backing there 
shall be applied electrolytically a coat 
of metallic copper at least .0005” 
thick at the minimum point to rein- 
force and protect the silver from the 
admission of vapors or oxidizing 
agents prevalent in the atmosphere. 
The copper shall extend over the edge 
of the mirror at least one-fourth of the 
thickness of the glass. 

9. There shall be placed over the 
backing one or more coats of paint or 


enamel of such quality as to render 
the greatest resistance possible to the 
admission of moisture or gases which 
might injure the copper or silver back- 
ing. 

10. Tests and Inspection: 

The reflector shall meet the follow- 
ing test: The reflector shall first be im- 
mersed for twenty-four hours at room 
temperature in a solution composed of 
tap water and twenty per cent by 
weight of salt. It shall then be re- 
moved from the salt solution and rinsed 
in clear water, after which it shall be 
placed in clean water at room tempera- 
ture. This bath with the reflector shall 
then be gradually heated to a tempera- 
ture of 185°F. and maintained at that 
temperature for four hours. After that 
heating, the reflector shall be removed 
from the water and placed in dry air 
at 185°F. for four hours. 
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NOTE: EACH LENS SHALL BE CLEARLY MARKED AS BEING STANDARD (WIDE ANGLE) 


OR ALTERNATE (NARROW BEAM) 


Figure 3 


After the above test the glass, silver 
or the backing on the reflector shall 
show no chipping, cracking or soften- 
ing of the coatings and shall show no 
separation of the backing into layers 
or from the mirror surface of the glass 
and no appreciable change in the color 
of the glass, backing or the silver re- 
flecting surface. 

If required by the purchasers, cer- 
tification as to conformance to these 
specifications shall be furnished by the 
manufacturer based on the results of 
tests made by a neutral testing labora- 
tory. 

Reflectors (Alternate) 


1. Traffic signal reflectors, instead of 
being made of silvered glass, may be 
made of specular Alzak aluminum, 
the thickness of the anodic coating to 
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be a minimum of 0.0001”, or its equiv- 
alent, spun or drawn from metal not 
less than .025 inches thick equipped 
with a bead or flange on the outer edge 
to stiffen the reflector and insure its 
being held true to shape. 


2. The reflecting surface shall be 
totally free of flaws, scratches, deface- 
ments or mechanical distortion. 


Candlepower Distribution 


1. Purpose. The purpose of this por- 
tion of the specification is to specify 
the required appearance, light distribu- 
tion and candlepower intensity from 
the lamp reflector and lens combina- 
tion of the complete signal indication. 


2. Distribution Requirements 
a. The lighted signal shall appear to 








be illuminated over its entire surface 
without shadows when viewed from 
usual angles encountered in service. 


b. The resultant light distribution 
and candlepower intensity of the as- 
sembled traffic signal with colored 
lenses shall be not less than given on 
the candlepower chart (Figure 3) when 
corrected for the absorption of the 
colored glassware (due to the colored 
material) coming within the trans- 
mission and chromaticity limits previ- 
ously specified. 


Candlepower Chart 


The chart (Figure 3) shows the re- 
quired distribution of light from each 
trafic signal optical unit. Illuminant: 
150-watt bulb burning at rated voltage 
with lumen output approximately 1950 
lumens and color temperature approxi- 
mately 2600° K. Test shall be made on 
the optical unit equipped with a clear 
lens with the lead-in wires up and 
without visor. Above the horizontal, 
no maximum or minimum values are 
specified. All values shown on the chart 
are minimum candlepower values be- 
low the horizontal. 


Lamps 


Lamps to be used in traffic signal 
heads shall conform to the following 
standards: 


Nominal Life 

Wattage (Hours) Lumens 

100-Watt Series 2000 1260 
3000 1260 
6000 1260 

150-Watt Series 2000 1950 
3000 1950 
6000 1950 


Lamp Receptacle 


The lamp receptacle shall be of heat 
resisting material designed to hold a me- 
dium screw base traffic signal lamp with 
a means to take care of a lamp having 
a 3” light center length. This recepta- 
cle shall be provided with a lamp grip 
to prevent the lamp working loose due 
to vibration. Provision shall be made 
on either the lamp receptacle or re- 
flector holder to permit the rotation of 
the lamp so that the lead-in wires are 
up. 


Wiring 
Each lamp receptacle shall be pro- 
vided with two coded #18 or larger 


rubber covered (or approved equal) 
lead wires conforming to ASTM speci- 
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fications, securely fastened to the sock- 
et, and with sufficient length to reach 
the terminal block with the reflector 
fully open. A suitable terminal block 
for connection of the wires from the 
socket and the incoming wires to the 
traffic light face shall be provided in 
the signal housing. 


Trunnions and Brackets 

All trunnions, brackets and suspen- 
sions used for assembling and mount- 
ing traffic signal control faces are to be 
entirely weathertight. All arms shall be 
of not less than 114” I.P.S. pipe (un- 
less otherwise specified by the pur- 
chaser) to permit the traffic signal con- 


trol wires or cable to be threaded 
through them. 


Exterior Finish 

All exterior parts of the signal heads 
excepting the lenses but including the 
mountings and assemblies shall be 
finished with the best quality synthetic 
resin enamel of the color specified by 
the purchaser. 


This report was developed by 
Technical Committee 7-A of the 
Institute of Traffic Engineers and 
approved by the Board of Direc- 
tion as an Institute Standard on 
January 16, 1960. 


GARAGE DESIGN CRITERIA 


By George W. Howie, 
Director, Dept. of Public Utilities & Traffic 
City of Cincinnati 


: es IS A REPORT of garage design 
criteria studied in eight cities by a 
team of architects and engineers dur- 
ing the summer and fall seasons of 
1959. The study was sponsored by City 
of Cincinnati, conducted under direc- 
tion of the author, and participated in 
by three consulting firms: Chas. E. 
DeLeuw of Chicago, A. M. Kinney, 
Inc., of Cincinnati, E. A. Barton of 
Cleveland. 

Much assistance in the study was 
given by parking authority staff mem- 
bers in Detroit, Toronto, New York, 
Pittsburgh, Chicago, Kansas City, Los 
Angeles and San Francisco. Forty fa- 
cilities were inspected in these cities. 

Purpose of the study was to develop 
design criteria for the Fountain Square 
Underground garage and Bus Terminal 
which went into design in the second 
half of the year. At year’s end, design 
was 40% completed, and final work 
is scheduled for completion in Janu- 
ary, 1961. 

Since basic design characteristics of 
the project already had been deter- 
mined at inception of the research 
study, the inspection in the eight cities 
was concentrated on those features 
most pertinent to the Fountain Square 
project. These included, in particular, 
those features which are built into the 
structure and which, once established, 
virtually set up the rigid limitations of 
the facility for its life with respect to 
original cost, operating cost, efficiency 
of operation, safety of operation, and 


its degree of attractiveness to the pub- 
lic as a parking facility. 

In addition to fundamental dimen- 
sions (125’ by approximately 1000’, 
four levels) it was known that a self- 
parking facility of ramp design, or 
continuous slope floor design, or some 
suitable combination of both, were fea- 
tures best fitted to the site. Garages 
of entirely different type—such as me- 
chanical devices—therefore were omit- 
ted from the study. 

Of greatest interest, of course, were 
garages partially or wholly under- 
ground. Eighteen such facilities were 
visited. Designs of above-ground ga- 
rages also were of interest with respect 
to such features as ramp radius, width 
and grade, bay dimensions and column 
spacing, floor drainage, traffic signs 
and maintenance problems. 

The prevailing lack of generally ac- 
cepted garage design criteria became 
glaringly evident to the team of archi- 
tects and engineers engaged in this 
study as it progressed. Notwithstanding 
the wide latitude in design afforded by 
generous size of some of the sites vis- 
ited, and in the face of the easily- 
learned fact that some serious faults 
had been built into garages of early 
design (pre-1941) it was found that 
some of these faults have been and 
perhaps still are being made in pres- 
ent-day construction. 

While the study was by no means 
limited to the following list of items 
upon which criteria were determined, 


the discussion which follows will be 

devoted to these subjects: 

a. Column spacing, bay dimensions. 

b. Ramp grades, radius of curvature, 
width. 

. Floor slope, drainage, floor finish, 

. Ventilation and fire protection. 

. Lighting, signing. 

. Pedestrian handling. 

. Maintenance as affected by design. 


Column Spacing, Bay Dimensions 

Experience in many garages indi- 
cates this dimension can be of the 
greatest importance in determining 
whether the facility will be attractive 
to the public as a self-parking garage, 
and whether it can be operated eco- 
nomically and efficiently. 

Very wide range was found in the 
40 garages surveyed. Here are exam- 
ples: 


17'6”x38'1” 
22’8x4.7’ 
24’ x30’ 
24’ x27’ 
23 x26" 
26’ x28’ 


4 ie of eile’ 
27'6"’x28’ 
23” x28" 
23° x3 
23° x32 
28’ x34’ 


x30’ 
30’ x30’ 
30°. x36’ 
31’6”x29'3” 
32’6”x56'3” 
32’8’x32’ 


Obviously some of these dimensions 
are the result of site size; however, 
some, such as the 27’x27’ bay size 
found in garages designed in the 1930's, 
apparently have been carried into 
modern design through tradition, ra- 
ther than sound reasoning. 


Garages with this bay size were 
found to be in serious operating trouble. 
Present-day cars (except, of course, 
foreign cars or new small-car design) 
cannot get into 90° stalls in this di- 
mension; consequently at least four 
major underground garages lack the 
car storage capacity and the ease of 
operation which was intended in their 
original design. Two have abandoned 
the original parking layout plan, re- 
ducing car storage capacity 12.5% 
and 14%; two retain 90° parking and 
original storage capacity, but require 
much extra manpower to help patrons 
in and out of inadequate aisles and 
stalls. Other garages studied, lacking 
in optimum bay dimensions, are ham- 
pered by inefficient use of space or the 
requirement that they continue expen- 
sive attendant parking operation. 


On the other hand, modern design 
has produced several efficient garages, 
having bay sizes of 28’x28’ to 30’x30’, 
and these were found to provide the 


NOTE: This report was made in January 1960 to the Highway Research Board Committee on Parking, and is used here with special permission. 
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From the makers of “‘Scotchlite” Brand Reflective Sheeting, ‘“Codit” Brand Reflective Liquid and other reflective products for modern traffic control and safety 


WHY GUIDE SIGNS WORK FULL TIME 
ON WISCONSIN’S NEW INTERSTATE 94 


Baldwin 
Ellsworth 
7 


THIS IS UNIFORMITY. A guide sign on Wisconsin’s Interstate Highway 94 
delivers its message in the daytime by its distinctive color, shape and 
legend—all three working together. At night, nothing changes. The 
sign continues to perform in exactly the same way. The reason: back- 
ground reflectorization. The choice: ‘‘Scotchlite” Reflective Sheeting — 
selected for its uniform appearance, full-time effectiveness. 


Baldwin 
Ellsworth 


GREEN IS GREEN at all hours when guide sign backgrounds are brilliant 
“Scotchlite” Reflective Sheeting. Day or night, this full-time color 
flags the eye—alerts drivers to react promptly and naturally to the sign 
message when it first becomes clearly readable. 


Mimnesora )ffininc ann ]fanuracturinc company 
-- WHERE RESEARCH IS THE KEY TO TOMORROW 


ApriL, 1960 


LONGEST STRETCH of Interstate Highway 
open to date is the 59-mile Hudson to 
Eau Claire section of Wisconsin’s great 
new Interstate 94. It’s signed all the way 
with ‘‘Scotchlite’’ Reflective Sheeting. 


WEATHERING DECKS in Minnesota (above) 
and Texas expose countless samples of 
‘‘Scotchlite”’ Reflective Sheeting to rig- 
orous outdoor conditions. Keeping an 
eye on these test panels is just one of 157 
quality and performance checks by 3M— 
to assure you the finest reflective sign- 
ing material possible today for safer, 
surer driving tonight. 


For detailed informatioi:, ask your 3M 
Representative or write: Reflective Products 
Division, Dept. RBI-40, 3M Company, 
St. Paul 6, Minnesota. 


The terms “Scotchlite’ and “Codit’ are registered 
trade-marks of the 3M Company. 








most satisfactory operating character- 
istics and the most efficient space 
usage. 

As a result, consultants on the Foun- 
tain Square project have agreed upon 
28’x30’ column spacing. 


Ramps 

Ramp grades up to 16 2/3% were 
found and the average slope of criti- 
cal ramps in 12 facilities was found to 
be 12.25%. Up to 13% ramp grade 
appeared to present no operating prob- 
lem unless coupled with some other 
driving situation, such as curvature 
and walls limiting sight distance. 

Spiral or circular ramps of 70’, 75’, 
and 84’ outside radius, with curb to 
curb widths of 16’, 18’ and 16’, re- 
spectively, were found to provide no 
serious driving fault, but a circular 
ramp of 64’ outside dimension, 13’ 
curb to curb width, was found to pre- 
sent at least a mental hazard, resulting 
in slow movement of traffic, to drivers 
not using it daily. 


Floors and Drainage 

The most universal problem encoun- 
tered in the garage study is that of 
floor drainage. No operator among the 
40 interviewed expressed himself as 
completely satisfied, and many garages 
were found obviously in serious trou- 
ble due to drip through floor slabs. 
Serious damage to car finish can result 
from this corrosive action. 

In addition to water from possible 
roof leaks, faulty plumbing, plugged 
drains, flushing or cleaning of floors, 
and rain blown in through open door- 
ways or between open decks, each 
vehicle may carry as much as an aver- 
age of a gallon of water into the ga- 
rage in the form of water, snow or ice. 

At least two-thirds of garages sur- 
veyed are lacking in adequate drainage 
facilities. Most prevalent faults are: 
too few drains, drain pipes of inade- 
quate size; lack of sufficient floor slope 
toward drains; inadequate seal in roof 
slab; poor design of drain gratings 
and inlets at ramps. 

All operators who have studied the 
problem indicated that floor slope of 
about 2% into drains of adequate de- 
sign is an essential feature of optimum 
garage design. Seal built into each 
floor slab would be desirable, but pre- 
liminary studies by consultants indi- 
cate cost may be prohibitive. 

Troweled finish floor was found a 
serious pedestrian hazard in several 
garages. Tire friction, grease and mois- 
ture tend to add to slipperiness. Ideal 
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design in this respect was concluded to 
be wood float or broom finish con- 
crete wherever pedestrians may be pass- 
ing through the garage area, and 
troweled finish concrete floors in car 
stalls for ease in sweeping those areas. 
Wood float finish may be more reli- 
able than broom finish since the lat- 
ter, if not done expertly, may be too 
deep, thus creating maintenance prob- 
lems. 


Ventilation and Fire Protection 

Experience of several operators in- 
dicate that, like natural caves, under- 
ground garages tend to “breathe” 
through ramps and openings, so that 
very little artificial ventilation is needed 
when few car motors are running. 
Peak movements, however, require 
great volumes of air. Experience of fa- 
cilities studied in this project indicates 
that equipment capable of providing 
eight changes of air per hour is ample 
for safety and comfort; and four 
changes per hour will suffice in all 
except peak hours. Several major fa- 
cilities were found to be grossly over- 
designed as to ventilating capacity; 
one has equipment capable of moving 
15 changes per hour, another 30 per 
hour. In the latter, the equipment has 
been used to full capacity only once; 
the air blast was so heavy as to drive 
patrons out of the facility. 

Authorities appear to be equally di- 
vided as to whether fresh air should 
be blown into the garage, exhausted 
through doorways and ramps; or whe- 
ther stale air should be blown out, 
with fresh air circulating in through 
ramps and doors. 

Another expensive feature, upon 
which much difference of opinion pre- 
vails, is the requirement of sprinkler 
systems, fire curtains and fire doors in 
enclosed garages, as traditionally re- 
quired in older building codes. 

Authorities who have modernized 
their codes now are generally agreed 
that fire doors and fire curtains may 
be hazardous in self-parking garages 
because patrons may be trapped in 
case of emergency. 

Experience in such underground ga- 
rage facilities as Pershing Square (Los 
Angeles) indicates that 75% to 90% 
of the fire hazard may exist in con- 
nection with gasoline dispensing, car 
service and repair. Fire Marshall I. E. 
Turley of Los Angeles expresses doubt 
whether sprinklers are needed or de- 
sirable in garages devoted exclusively 
to car storage. Two small garage fires 


in that city indicated that water from 
sprinklers aggravate such a fire by 
spreading flammable liquids, and as 
a result the first required action in 
case of fire, after calling the fire de- 
partment, or upon arrival of the first 
fire company at the scene, is to turn 
off the sprinkler system. 

Similar thinking appears to prevail 
in Pittsburgh, where sprinklers were 
not required in the recently completed 
Gateway Plaza Underground Garage 
(though required when Mellon Square 
Garage was built in 1954); in New 
York, Toronto or in Chicago, where 
the Brooklyn Civic Center Under. 
ground Garage, the Toronto Civic Cen. 
ter Underground Garage, and the Grant 
Park Underground Garage, all have 
been built without sprinklers. 


Lighting, Signing 

Lighting in garage areas was meas- 
ured in a range from 1 foot-candle to 
60 foot-candles. In parking areas, from 
2 to 10 foot-candles is a generally ac- 
cepted lighting level; 5 to 25 foot- 
candles in aisles and ramps, and 40 
to 60 foot-candles in entrance ramps. 


Glare of exposed lighting units ap- 
peared to be more of a problem to 
garage patrons than intensity of illu- 
mination. This was especially notice- 
able with respect to directional signs, 
the effectiveness of which was found to 
be reduced by about 50% in garages 
with glaring light fixtures in aisles. 

Most facilities were found to have 
been over-designed in lighting of aisles 
and parking areas, while some are 
under-designed in lighting of ramps 
and entry ways. Typically, one oper- 
ator has found that adequate garage 
lighting is provided by 40-watt lights 
in fixtures designed originally for 200- 
watt lights. 

Only two garages, among the 40 
studied, were found with directional 
signing of a quality approaching gen- 
erally accepted traffic engineering mini- 
mum standards as to target value, 
readability, letter size, contrast, ete. 
In both of these, internally illuminated 
fixtures were used and special care 
had been taken to avoid conflicting 
glare from lighting fixtures. 


Pedestrian Handling 
Only garages of large size—1000 or 
more car spaces—with heavy turnover 
characteristics, were found to war- 
rant escalators and special aisles and 
ramps for pedestrian circulation. In 
(Continued on page 61) 
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INSIGNIA AVAILABLE 
FOR ITE MEMBERS 


The small size ITE lapel but- 
ton, reproduced here, approxi- 
mate size and color. 1/10 14 
carat gold plate with screw 


back. 
Price $1.50 


The official insignia —a _ repro- 
duction of the ITE seal —as a 
lapel or shirt pocket pin with 
safety catch is shown actual 
size in cut at left. 


Price $1.50 


The official insignia is also 
made as a watch charm, shown 
at left. 

Price $1.50 


When ordering be sure to specify whether Button, 
Pin or Charm is desired. We pay postage. 
Order Now! 


INSTITUTE OF TRAFFIC ENGINEERS 
2029 K Street N.W. 
Washington 6, D.C. 


Please send me: 
C) Lapel button C] Pin 
[] I enclose $1.50 for each 


Name 





Membership Grade 





Street Address 








City & State 


Yearbook Changes 


ACTON, Alvin A. (Associate) 
Acting Deputy Traffic Commissioner, St. Louis Traffic Di- 
vision, Room 327, City Hall, St. Louis 3, Missouri. MAin 
1-5560. SEND MAIL: 6725 Ejichelberger Street, St. Louis 9, 
Missouri. 


ALBERT, Russell (Associate) 
Associate Highway Engineer, Planning Survey Division, 
Washington State Highway Department, Transportation 
Building, Olympia, Washington. FLeetwood 2-5611, ext. 8131. 


BARTELS, William J. (Junior) 
Traffic Planning Engineer, City Hall, 255 Main Street, 
White Plains, New York. White Plains 9-4800. SEND MAIL: 
Apt. B-5, 30 Windsor Terrace, White Plains, New York. 


BECK, Edwin L. (Associate) 
Administrator of Traffic Engineering, City, P. O. Box 1297, 
Albuquerque, New Mexico. CHapel 7-1531, ext. 251. 


BILBY, William H. (Member) 
Engineer of Traffic, Indiana State Highway Department, 
102 N. Senate Avenue, Indianapolis 9, Indiana. MElrose 
5-9521. 

BONNIVILLE, John W. (Junior) 
District Traffic Engineer, Virginia Department of Highways, 
Suffolk, Virginia. 8701, ext. 44. 


BRABANSKI, Frederick W. (Associate) 
Associate Signal Engineer, D. C. Department of Highways 
and Traffic, District Building, Washington 4, D.C. NAtiona) 
8-6000, ext. 3486. SEND MAIL: 5240 41st St. N.W., Wash- 
ington 15, D.C. 

BREWER, C. Edwin (Junior) 
Engineer, Wilbur Smith and Associates, 495 Orange Street, 
New Haven, Connecticut. UNiversity 5-2191. 

BURLESON, Joe M. (Associate) 
Traffic Engineer, Traffic Signals, Inc., P. O. Box 1303, 222 
Beach Street, Shreveport, Louisiana. 2-5121. 

CAPSHAW, Bobby Frank (Junior) 
Traffic Designer, Texas Highway Department, 11th and Bra- 
zos, Austin 14, Texas. GReenwood 6-9101. 

CARSON, William L. (Associate) 
Traffic Engineer, Traffic Engineering & Safety Department, 
American Automobile Association, 1712 G. Street, 5 
Washington 6, D.C. MEtropolitan 8-4000, ext. 451. SEND 
MAIL: Arlington Towers, Apt. W635, Arlington 9, Virginia. 

CARTER, Arthur Alfred, Jr. (Associate) 
Highway Research Engineer, Traffic Performance Branch, 
U. S. Bureau of Public Roads, 1717 H Street, N.W., Wash- 
ington 25, D.C. DUdley 2-7445. SEND MAIL: 2145 North 
Pierce Street, Apartment 7, Arlington 9, Virginia. 

CARTER, Everett Charlie (Junior) 
Highway Engineer Trainee, Traffic & Planning Division, 
Virginia Department of Highways, 1221 East Broad Street, 
Richmond, Virginia. MIlton 4-4111, ext. 2109. SEND MAIL: 
Route 1, Austinville, Virginia. 

CHADWICK, Dean O. (Associate) 
Traffic Engineer, City Hall, Wichita Falls, Texas. 

CLIFFORD, Eugene J. (Member) 
Chief, Surface Traffic Branch, Transportation Engineering 
Office, USATRECOM, Ft. Eustis, Virginia. TRinity 7-1311, 
ext. 2-5164. 

COLEMAN, Francis E. (Junior) 
Highway Assistant Engineer, Connecticut Highway Depart- 
ment, Wolcott Hill Road, Wethersfield, Conn. CHapel 9-5211, 
ext. 482. SEND MAIL: 143 Knollwood Road., Newington, 
Connecticut. 

COOPEY, Martin P. (Member) 
Professor of Civil Engineering, Oregon State College, 
Apperson Hall, Corvallis, Oregon. PLaza 2-4211, ext. 360. 

CRECINK, W. J., Jr. (Associate) 
State Manager, Traffic & Planning Division, Mississippi State 
Highway Department, P. O. Box 10543, Westland Plaza 
Station, Jackson, Mississippi. FLeetwood 5-1906. 

CULVER, Bruce R. (Member) 
Assistant City Traffic Engineer, Seattle Engineering Depart- 
ment, 105 Public Safety Building, Seattle 4, Washington. 
MAin 2-6000, ext. 335. 

DARLINGTON, M. R., Jr. (Affiliate) 
Managing Director, Auto Industries Highway Safety Com- 
ore 2000 K Street NW, Washington 6, D.C. FEderal 
-7111. 

DILLON, Glen E. (Associate) 
District Traffic Engineer, California Division of Highways, 
150 Oak Street, San Francisco 2, California. UNderhill 
83-0222. SEND MAIL: 1993 14th Avenue, San Francisco 16, 
California. 

ECHOLS, James C. (Junior) 
District Traffic Engineer, Virginia Department of Highways, 
Bristol, Virginia. NOrth 9-6151. 

ELKOUBY, Joseph S. (Associate) 
Chef du Service des Etudes et Recherches de Circulation, 
Ministere des Travaux Publics, 244, Boulevard Saint Germain, 
Paris (7e), France. Littre 46-40, ext. 426. SEND MAIL: 7, 
Avenue de Bretteville, Neuilly-sur-seine, (Seine), France. 

FERRERI, Michael G. (Junior) 
Traffic Engineer, Simpson & Curtin, 1405 Locust Street, 
Philadelphia 2, Pennsylvania. KIngsley 5-8000. 

FICKLIN, Nathan C., Jr. (Junior) 
Designer II, Surveys and Plans Division, Missouri State 
Highway Commission, Highway Building, Jefferson City, 
Missouri. 6-3121, ext. 238. 

FLETCHER, Scott (Junior) 
Traffic Engineer I, Bureau of Traffic Engineering, City, 
Room 1002 City Hall Annex, Philadelphia, Pa. MUnicipal 
6-9700. 

GIVENS, Benjamin M., Jr. (Associate) 
Traffic Engineer, Urban & Land Planning, Pennsylvania 
Department of Highways, Room 525 North Office Building, 
Harrisburg, Pennsylvania. CEdar 8-5151, ext. 3834. SEND 
MAIL: 1824 Pine Street, Camp Hill, Pennsylvania. 

GOODMAN, Leon (Junior) 
Highway Project Planner, Port of New York Authority, 
111 Eighth Avenue, New York 11, New York. ALgonquin 
5-1000. SEND MAIL: 84-35 Lander Street, Briarwood 35, 
New York. 


GONZALEZ-SOLER, Luis (Associate) 
Report Department, Parsons, Brinckerhoff, Quade & Douglas, 
165 Broadway, New York 6, New York. DEfender 5-0136. 
SEND MAIL: 89-20 55th Avenue, Elmhurst 73, New York. 


GREGORY, Randolph T. (Member) 
Director of Planning and Traffic, Room 305, City Hall, 
Waco, Texas. PLaza 3-2441. 

GRUENBAUM, Michael T. (Junior) 
Research Assistant, Yale University Bureau of Highway 
Traffic, 311 Strathcona Hall, New Haven 11, Connecticut. 
STate 7-3131 ext. 384. 

HAENEL, Herman E. (Junior) 
Traffic Designer, Texas Highway Department, 11th and 
Brazos, Austin, Texas. GReenwood 6-9101. SEND MAIL: 
3707 Montrose, Austin 5, Texas. 

HILL, George A. (Associate) 
District Engineer, California Division of Highways, 120 
South Spring Street, Los Angeles 54, California. MA 6-1515. 

JENNI, Marcel (Associate) 
Deputy City Engineer, Tiefbaumt der Stadt Zurich, Werd- 
muhleplatz 3, Zurich, Switzerland. SEND MAIL: 17 Schwelli- 
strasse, Zurich 11/52 Switzerland. 
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offer a wide range 
of installation and 
operation flexibility 


YOU GET MORE FOR YOUR MONEY 
THROUGH THESE FEATURES 


@ INTERCHANGEABLE MATCHED SEC. 
TION DESIGN FOR 8” AND 12” SIG. 
NALS — EASY TO ASSEMBLE 


ALL SECTIONS ARE DIE CAST ALUM- 
INUM WITH FLAT INTEGRAL CLOSED 
ENDS FOR PERFECT ALIGNMENT 


NEOPRENE GASKETS THROUGHOUT 
ANTI-SUN PHANTOM OPTICAL UNIT 


SILVERED GLASS OR ALZAK PROCES- 
SED ALUMINUM REFLECTORS 


SERRATIONS PROVIDE POSITIVE LOCK- 
ING OF SIGNAL OR SECTIONS IN 5 
DEGREE INCREMENTS TO POINT IN 
ANY DIRECTION 


@ ENTIRE OPTICAL UNITS CAN BE DIS- 
ASSEMBLED WITHOUT TOOLS 


Engineering and construction features of top 
quality materials built into every EAGLE 
TRAFFIC SIGNAL is your assurance of years 
and years of continuous high performance. 
Present and future citizenry and officials will 
never criticize your choice when you select 
EAGLE traffic control equipment. 


PEDESTRIAN SIGNALS 


An Eagle exclusive. Distinc- 
tive square shape, prismatic 
lens with 3” high letters in 
each section that imparts a 
clear separate message. Illu- 
minated by standard traffic 
signal lamp — NO TRANS- 
FORMER REQUIRED. 
Mounts on standard signal 
brackets. 
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JOHNSON, Barnard Charles (Junior) 
Asst. Engr. I (Civil), Bureau of Engineering, Department 
of Public Works, City, 460 McAllister Street, San Francisco 
2, California. HEmlock 1-2121 ext. 515. 

KAISER, John M. (Junior) 
Civil Engineer, Department of Traffic, 100 Gold Street, New 
York 38, New York. Digby 9-0090. SEND MAIL: 119-48 
26th Avenue, Flushing 54, New York. 

KNIGHT, Lee O. (Junior) 
City Traffic Engineer, P.O. Box 1450. Ponca City, Oklahoma. 
ROgers 2-2494. 

KOHN, Melvin J. (Junior) 
Traffic Engineer & Asst. to Operations Manager, New Jersey 
Highway Authority (Garden State Parkway), 12 Broad 
Street, Red Bank, New Jersey. SHadyside 1-4600. SEND 
MAIL: 149 Gary Drive, Trenton 90, New Jersey. 

LAPIN, Howard S. (Associate) 
Staff Engineer, Day & Zimmermann, Inc., 1700 Sansom 
Street, Philadelphia 3, Pennsylvania. 

LEWIS, Brian J. (Junior) 
Partner—Whipple, Murphy, Pearson & Associates, 403 Alaska 
Trade Building, Seattle 1, Washington. SEND MAIL: 2444 
16lst Ave., N.E., Bellevue, Washington. 

LONG, Peter (Junior) 
Assistant to Engineer i/c Transportation, Traffic Division, 
City Engineering Dept., City Hall, 453 West 12th Avenue, 
Vancouver 10, B. C., Canada. TRinity 6-1313, ext. 342. 

LOVE, Gerald D. (Associate) 
District Engineer, New York Division Office, U. S. Bureau 
of Public Roads, 881 Madison Avenue, Albany 8, New York. 
HObart 3-5581, ext. 295. SEND MAIL: 12 Oakwood Place, 
Delmar, New York. 

MAHONEY, Eugene E. (Associate) 
Engineer I1I—Public Works Department, Major City Streets 
Section, City Hall, First and Mission Street, San Jose 10, 
California. CYpress 2-3141. 

MASCARI, John Anthony (Associate) 
Design Engineer, Bureau of Traffic Engineering, Room 6, 
City Hall, Indianapolis 4, Indiana. MElrose 4-3311, ext. 341. 

MAY, John F. (Junior) 
Civil Engineer III, Illinois Division of Highways, 6035 N. 
Mt. Hawley Road, Peoria, Illinois. 2-5431. SEND MAIL: 
2709 W. Farrelly Ave., Peoria, Illinois. 

McCORMACK, Charles Francis (Member) 
Deputy Chief Engineer, Highways Division, Automotive 
Safety Foundation, 200 Ring Building, Washington 6, D. C. 
REpublic 7-6395. 

MELE, Charles N. (Associate) 
Assistant Traffic Engineer, City Hall, Tucson, Arizona. 
MAin 3-6993. 

MURRAY, Charles T. (Associate) 
Associate Engineer, Traffic Division, Seattle Engineering 
Department, 105 Public Safety Building, Seattle 4, Washing- 
ton. MAin 2-6000, ext. 335. 

MURRAY, Roger J. P. (Junior) 
Traffic Engineer, Traffic Engineering Division, The Port of 
New York Authority, 111 Eighth Avenue, New York 11, 
New York. ALgonquin 5-1000, ext. 736. 

NAVONE, Jack (Junior) 
Traffic Engineer, Highway Department, San Joaquin County 
Department of Public Works, 1864 E. Hazelton, Stockton, 
California. HO 6-9583. 

NOBLITT, Jack Lee (Junior) 
Assistant Traffic Engineer, Traffic Engineering Section, 
Planning Division, Utah State Road Commission, 525 West 
13th South, Salt Lake City, Utah. HUnter 7-7461, ext. 45 or 
48. SEND MAIL: 411 Sixth Avenue, Salt Lake City 3, Utah. 

NUGENT, Edward J. (Associate) 
Insurance Institute for Highway Safety, 1710 H Street, 
N.W., Washington 16, D. C. STerling 3-1671. SEND MAIL: 
The Woodner, 3636 16th Street, N.W., Washington, D.C. 

OWENS, Robert D. (Associate) 
District Traffic Engineer, Minnesota Department of High- 
ways, Capitol Approach, St. Paul 1, Minnesota. CApitol 
2-3013, ext. 31483. SEND MAIL: 8233 Knox Avenue South, 
Minneapolis 20, Minnesota. 

OPSTAD, Donald O. (Affiliate) 
National Sales Manager, Reflective Products Division, Minne- 
sota Mining & Manufacturing Co., 900 Bush Avenue, St. 
Paul 6, Minnesota. PRospect 6-8511. 

RIDDLE, Ralph M., Jr. (Junior) 
Traffic Engineer II, Department of Public Works, City, Box 
1471, Baton Rouge, La. Dickens 2-8391. 

RONAN, Frank A. (Member) 
Signal Engineer, Department of Streets & Traffic, 735 
Randolph, Detroit 26, Michigan. WOodward 3-5303. SEND 
MAIL: 18424 Whitcomb, Detroit 35, Michigan. 

ROWE, Stephen Edwin (Junior) 
Traffic Engineering Assistant, Los Angeles Department of 
Traffic, Room 1000 City Hall, Los Angeles 12, California. 
MAdison 4-5211 ext. 3551. SEND MAIL: 344 Keller Street, 
Monterey Park, California. 

SHARP, J. Andrew (Member) 
Traffic Engineer, T. O. Lazarides & Associates, Ltd., 209 
Davenport Road, Toronto, Ontario, Canada. WAlnut 4-9671. 
SEND MAIL: 3 Chancellor Drive, Scarborough, Ontario, 
Canada. 

SHERIDAN, Robert E. Jr. (Junior) 
Traffic Engineer I, Room 411 City Hall, North 221 Wall 
Street, Spokane, Washington. MAdison 4-4341, ext. 270. 

SIEGEL, Stanley T. (Member) 
Director, Bureau of Traffic Engineering, Room 7, City Hall, 
202 North Alabama Street, Indianapolis 4, Indiana. MElrose 
4-3311, ext. 341. 

SOSSLAU, Arthur B. (Junior) 
Highway Research Engineer, U.S. Bureau of Public Roads, 
1717 H Street N.W., Washington 25, D.C. DUdley 2-7430. 

SPIKER, John W. (Agsociate) 
Associate Highway Engineer, Civil Engineering Branch, 
County of San Mateo, Court House, Redwood City, Cali- 
fornia. EMerson 9-1441. SEND MAIL: 1295 Chesterton Ave., 
Redwood City, California. 

TUMMARELLO, Anthony P., Jr. (Junior) 
Ass’t Project Engineer, Highways, Arnold H. Vollmer Asso- 
ciates, 25 West 45th Street, New York 36, New York. 
CIrele 7-6250. 


VAZQUEZ RIVERA, Wilfredo (Associate) 
Chief Rural Traffic Section, Bureau of Traffic, Puerto Rico 
Department of Public Works, Stop 22%, Santurce 7, Puerto 
Rico. 3-5299. SEND MAIL: P. O. Box 11074, Stop 22. 
Santurce 7, Puerto Rico. 

VUKOVITS, Frank S. (Associate) 
Engineer Traffic Surveys, Division of Traffic Engineering, 
Indiana State Highway Department, 102 N. Senate Avenue, 
Indianapolis 9, Indiana. MElrose 5-9521, ext. 391. SEND 
MAIL: Apartment #10, 526 E. Fall Creek Parkway, North 
Drive, Indianapolis, Indiana. 

WELLONS, William B. Jr. (Associate) 
Director of Traffic Engineering & Safety, Florida Divisions, 
American Automobile Association, 2898 Biscayne Boulevard, 
Miami 37, Florida. FRanklin 3-0611. SEND MAIL: 15315 
S.W. 82 Court, Miami 57, Florida. 

WHITE, James T. (Member) 
City Traffic Engineer, Enginering Office, 425 S. Calhoun 
Street, Fort Wayne 2, Indiana. EAstbrook 9183. 

WICKSTROM, George V. (Associate) 
Supervising Traffic Engineer, Penn-Jersey Transportation 
Study, 5ist & Parkside Avenue, Philadelphia, Penn. SEND 
MAIL: 803 Yorktown Road, Whitman Square, Blackwood, 
New Jersey. 

WORSLEY, G. Norman (Associate) 
Assistant City Engineer i/c Traffic, City Engineering De- 
partment, Victoria B.C., Canada. EVergreen 5-5722. SEND 
MAIL: 1535 Mt. Douglas Cross Road, Victoria, B.C., Canada. 

WRIGHT, Joe E. (Member) Y 
Traffic Survey Manager, Planning Survey Division, Texas 
Highway Department, P. O. Box 5051, West Austin Station, 
Austin 31, Texas. HOmestead 5-6553. 

WUESTEFELD, Norman H. (Junior) 
Traffic Engineer, Wilbur Smith and Associates, 495 Orange 
Street, New Haven, Connecticut. UNiversity 5-2191. SEND 
MAIL: DeForest Drive, North Branford, Connecticut. 


Membership Applications 


The Institute of Traffic Engineers welcomes applications from 
qualified traffic engineers, but does not desire as members per- 
sons who are unqualified. Listed below are the names of those 
from whom applications for membership or transfer in grade have 
been received since the last published list. Institute members are 
urged to review this as soon as possible and immediately inform 
the Executive Secretary’s office if names of people are found 
who are known to be unqualifed for ITE membership or transfer. 


NEW APPLICATIONS 


BARBE, Hans B. 
Partner—Seiler and Barbe, Construction Engineers for Traf- 
fic, City and Highway Planning, 27 Sumatrastrasse, Zuerich 
6, Switzerland—for Associate. 
BENNETT, Richard Clarke 
Senior Traffic Engineer—District of Columbia, Room 210, 
District Building, Washington, D. C.—for Junior. 
COVAULT, Donald Orville : 
Associate Professor of Civil Engineering—Georgia Institute 
of Technology, Atlanta, Georgia—for Associate. 
DARNELL, Aaron D. s : 
Assistant Traffic Engineer—City of Riverside, California— 
for Junior. 
DAWALIBY, Jimmy Joseph ; 
Traffic Engineer—City, 404 Second Avenue, North, City Hall, 
Grand Forks, North Dakota—for Associate. 
DUNDAS, William A. 
Assistant Traffic Engineer—County of Contra Costa, P. O. 
Box 509, Martinez, California—for Associate. 
EASLEY, George Washington, Jr. 
Traffic Technician C—vVirginia Department of Highways, 
1221 East Broad Street, Richmond, Virginia—for Junior. 
GRANT, Philip William 
Civil Engineering Assistant Il—Stanislaus County Road De- 
partment, 1716 Morgan Road, Modesto, California -—— for 
Associate. 
GRIFFITH, Lincoln Edward 
Traffic Engineer IV—City Bureau of Street Traffic, 306 
W. 37th Street, Chicago 9, Illinois—for Member. 
HANSEN, Harold Woodrow 
Supervising Engineer—Automotive Safety Foundation, Inc., 
200 Ring Building, Washington 6, D.C.—-for Member. 
HICKS, Thomas 
Senior Traffic Engineer—Bureau of Traffic Safety, State 
House, Trenton, New Jersey—for Junior. 
MELCHEN, Edward W. 
Assistant Engineer (City Traffic Engineer) — City Hall, 
Ithaca, New York — for Associate. 
MALONE, William James 
Project Manager—DeLeuw Cather & Co. of Canada, 226 
Sparks Street, Ottawa, Ontario, Canada—for Member. 
SAUNDERS, John Gordon 
Regional Traffic Engineer—Ontario Department of Highways, 
335 Saskatoon Street, London, Ontario, Canada—for Junior. 
SCHUMACHER, Sheldon 
Civil Engineer III—City Department of Public Works, Bu- 
reau of Engineering, 320 North Clark Street, Chicago 10, 
Illinois—for Associate. 
THOMAS, Albert Lee, Jr. : 
Highway Planning Engineer, Virginia Department of High- 
ways, 1221 East Broad Street, Richmond 21, Virginia—-for 


unior. 

WHITE, William Stewart, Jr. 
Traffic Operations Engineer—Richmond Bureau of Traffic 
Engineering, Department of Public Safety, 900 East Broad 
Street, Richmond, Virginia—for Associate. 


APPLICATIONS FOR TRANSFER 


ADLER, Charles Jr. 
Commissioner-Engineering, Maryland Traffic Safety Com- 
mission—609 West North Avenue, Baltimore, Maryland—for 
Member. 

BAILEY, Robert 
Traffic Superintendent—City, 428 Sixth Avenue, S.E., Cal- 
gary, Alberta, Canada—for Associate. 
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BATTS, Herman M. 


Traffic Engineer—City, Room 113 City Hall, Des Moines, 


Iowa—for Member. 
BURTON, Harry Robert 


Director, Traffic Division—Toronto Department of Public 
Works, 129 Adelaide Street West, Toronto, Ontario, Canada— 


for Member. 
DUNIVAN, Robert Edward 


Assistant Engineer of Traffic—Traffic and Planning Divi- 


sion, State Road Department, Holland Building, Tallahassee, Traffic Engineer- 
Florida—for Associate. 






GARAGE DESIGN CRITERIA 
(Continued from page 56) 


only three underground facilities do 
escalators serve more than one floor 
beneath street level, and all of these 
were built several years ago. Escalators 
to all levels were not found in any 
current construction, due apparently to 
high initial cost and expensive main- 
tenance. One large 3-level underground 
garage (700 spaces) was found under 
construction without elevators; all 
other multi-level facilities have ele- 
vators and one has both escalators and 
elevators. The escalators at this facility 
are reversed to handle direction of 
heaviest pedestrian movement. 


Design Affecting Maintenance 


Many critical design features were 
found to weigh heavily in underground 
garage operation and maintenance cost. 

As noted previously, failure in origi- 
nal design to select efficient parking 
bay dimensions and aisle width, gen- 
erally as governed by column spacing, 
is a major factor in garage operating 
manpower requirements and in ease of 
getting cars in and out. 

Poor drainage design adds greatly 
to building maintenance cost, and both 
poor drainage and slippery floors may 
multiply damage claims and insurance 
costs. 

Over-design in certain features, such 
as ventilation and lighting fixtures, 
and in some cases with respect to 
sprinklers, adds unnecessarily to op- 
erating cost. One underground facility 
was found with an exorbitant heating 
bill because a wet-system sprinkler had 
been specified in original design, and 
winter heat consequently is needed to 
avoid freezing. This, incidentally, also 
adds to the cleaning bill and drainage 
problem because all snow and ice ac- 
cumulation falls from vehicles in a 
heated garage. 

Original installation of a greater 
capacity of elevators and escalators 
than warranted by actual pedestrian 
volumes circulating through the garage 
was found to add an unnecessary in- 
crement of expense in several facilities. 

Inadequacies of directional signs 
seriously hamper operating efficiency 
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GERLOUGH, Daniel L. 
Head, Automobile Traffic Control Section—-Ramo-Wool- 


dridge, A division of Thompson-Ramo-Wooldridge, 8433 Fall- 


brook Avenue, Canoga Park, California—for Member. 
POLLARD, William Sherman, Jr. 


Partner—-Harland Bartholomew & Associates, 317 N. 11th 
Street, St. Louis 1, Missouri—for Member. 


and add to cost in at least half of 
the facilities visited. In several in- 
stances it was observed that a man was 
stationed at a critical point in garages, 
during peak hours, to perform a func- 
tion which could have been done satis- 
factorily by a well designed illumi- 
nated sign. 


Failure to design fixtures of all kinds 
for exterior conditions of temperature 
and humidity, even though these fix- 
tures may be located at an “interior” 
point, was found a considerable factor 
in deterioration of this equipment. 
Likewise, poor location of many fix- 
tures so that they are vulnerable to 
being struck by vehicles, and inade- 
quate strength of those subject to pos- 
sible impact, were noted as frequent 
faults in original design. Whips of 
automobile antennae damage many 
lighting and sign fixtures. 


In many instances, original design 
failed to foresee the necessity for occa- 
sional replacement of fixtures, so that 
these jobs then become expensive ones 
requiring skilled mechanics instead of 
simple ones assigned to a utility work- 
er. Many fixtures were seen of a hard- 
to-clean design, and some were subject 
to cumulative corrosion. Theft of such 
items as hand fire extinguishers, and 
light bulbs, is a chronic item of ex- 
pense in some facilities. Experienced 
garage operators express the view that 
anything not securely fastened down 
is likely to be stolen, and anything 
not sufficiently sturdy is likely to be 
broken. 

Credit for assistance in gathering, 
compiling and analyzing data secured 
in this study is given the following: 


J. D. McGillis and Leo H. Jacobson, 
both of Detroit; R. G. Bundy, To- 
ronto; A. E. Kane, New York City; 
M. A. Neale, Pittsburgh; R. F. Agard, 
R. M. James, J. Falin, J. Hartley, 
and Robert Hoffman, Kansas City; 
Louis Farina, H. G. Kramer and John 
Merlo, Chicago; Clyde Herreid, Ben 
Nunn and I. E. Turley, Los Angeles. 

Also Ross Shoaf, Vining Fisher and 
S. E. Onorato, San Francisco; Hans 
Friedman, Architect with Chas. E. De- 
Leuw Co., Chicago; Eugene A. Barton, 
Cleveland. 


WONG, Oliver D. K. 


Hawaii State Highway Department, 869 


Punchbowl! Street, Honolulu, Hawaii—for Associate. 





To the following — all of A. M. 
Kinney Co., Cincinnati: A. M. Kinney, 
Engineer; F. P. Schierloh, J. R. Mor- 
ris, D. C. Bell and G. M. Gleser, Street 
Engineers; M. E. Mathewson, Mechan- 
ical Engineer; A. G. Schleper, Elec- 
trical Engineer; L. A. Prusiner, Archi- 
tect, and to George Pennington, Park- 
ing Facilities Supervisor, Cincinnati. 


Clayton W. Paige 


Clayton W. (Bill) Paige, 57, city 
engineer and public works director 
of Burbank, California, died Feb- 
ruary 14, 1960 in a Glendale sani- 


tarium following a long illness. 


Mr. Paige, nationally known in 
his field, had held his Burbank post 
since 1941. He also was chair- 
man of the Metropolitan Transpor- 
tation Engineers Board, a past di- 
rector of the League of California 
Cities and a past president of the 
Southern California chapter, Ameri- 
can Public Works Assn. He recently 
received that organization’s distin- 
guished service award. Mr. Paige 
was a member of the ITE and ASCE 


and on the Advisory Committee to 


the Institute of Transportation and 
Trafic Engineering, University of 
California. 


Educated at Iowa State College 
and Lafayette Institute, Mr. Paige 
began his career in the Los Angeles 
County Engineering Department in 


1925. 


He went to the City of Alhambra 
in 1931, subsequently becoming city 
engineer and street superintendent 
there prior to accepting the Bur- 
bank post. 

He was a commander in the Navy 
Seabees in World War II and also 
was active in Burbank Masonic 
Lodge No. 406, 

Surviving are his widow, Jeanne; 
a son, Whitney, 11, and a brother, 
William, of San Jacinto, California. 





“Each honest calling, each walk of 
life, has its own elite, its own aristoc- 
racy based on excellence of perform- 
ance.” —James Bryant Conant 
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Letters to the Editor 


March 3, 1960 
Editor: 

Undoubtedly you have by now re- 
ceived some comment, both written and 
oral, concerning the January lead ar- 
ticle in TRAFFI ENGINEERING so these 
words may be anit-climatic, redundant, 
or both. That article, of course, had the 
unique, and most assuredly eye-catch- 
ing title, “Dear Crossings in Miami.” 
Now by itself, this title has little or 
no meaning to anyone, but the interest 
it provokes is a natural antecedent of 
the question, “What in blue-blazes is a 
‘Dear Crossing’?” Needless to say the 
initial reaction to this question was 
that the type-setter or sign painter had 
erred. 

After glancing at the article, the 
answer became quite obvious. A “Dear 
Crossing” is a location on an urban 
street where signs and signals have 
been installed to provide for the posi- 
tive control of vehicular traffic to per- 
mit the safe passage of school children 
across the traveled way. (Brevity is 


the soul of wit?) A more thorough 
reading of the article indicates that 
considerable time, effort and money 
has been expended in engineering 
these crossings. The signals installed 
are certainly of the most modern and, 
with mast arms, most expensive vari- 
ety. Original pavement marking pat- 
terns have been conceived which would 
indicate that considerable thought was 
devoted to their development. The use 
of fluorescent paints to render the signs 
and markings more visible would also 
appear to be steps in the right direc- 
tion. 

Yet in spite of all of the really good 
work which has been done (as witness 
the improvement in accident involve- 
ment), there is an excellent chance that 
all of it may be nullified by that ques- 
tionable approach in semantics, “Dear 
Crossing.” To the average traffic engi- 
neer, these “gimmicked” signs are a 
nuisance, and certainly “Dear Cross- 
ings” are as gimmicked as “Danger— 
Live Children” signs or headstones 
with “A. Speeder” on them, etc., ad 
nauseum. The best reason for rejecting 


WS Traffic 
SAFETI-BAR 


NEW EPOXY ADHESIVE WORKS MIRACLES 


Concepts evolving from use of 
jiggle-bars are often misunder- 
stood. Barriers, damaging obstacles 
and pre-cast curbs which throw 
vehicles out of control have no 
engineering factors. A true jiggle- 
bar CONTROLS, GUIDES. PRO- 
TECTS and is a step TOWARD 
SAFETY. 

PROTECTING a TRAFFIC SIGN 
with DEATH is not an Engineer- 
ing feat. 


Write for Illustrated Circular 


MANY USES :—“Safeti-Bars” are 
your “best bet” for protecting 


safety islands, preventing danger- | 


ous left turns, centerlining narrow 
bridges and tunnels, marking and 
channelizing parking lots, etc. 


EASILY INSTALLED:—No pins 
required with Epoxy Adhesive. Re- 
moveable type mastic and pins 
also available for temporary in- 
stallations. Bars are enameled 
Aluminum; available with reflec- 
tive coating optional. 


the gimmick approach is the Pandora’s 
box of endless difficulties that it opens 
wide. At once, every standard sign bhe- 
comes fair game for modification by 
the fellow who can turn a fancy word 
or cute phrase. STOP might become 
WHOA! in Tulsa; YIELD could be. 
come “SUFFER THY BROTHER TO 
PROCEEDETH” in Philly; and _ in- 
stead of “DEAR CROSSING” — how 
about “KID KROSSING?” 


Before ingratiating myself com- 
pletely with you and your Miami cor- 
respondent, perhaps my _ grievances 
would be better stated if I pointed out 
that while I am not adverse to modi- 
fying the standards we now have. it 
should be done in a reasonable man- 
ner judged against the criteria — does 
this basically improve the conscious 
and/or sub-conscious reaction to the 
control measure. A “cute” phrase could 
hardly qualify, but an effective symbol 
on a distinctive background certainly 
could. 

Likewise, it hardly seems appropri- 
ate for a professional publication to 
feature an article which appears to 


Guide Your Traffic with 
“FLEXIBLE” FLEX-O-GUIDES 


Your answer for a flexible channelization 
guide on troublesome intersections or where 
a permanent or semi-permanent guide is 
required for traffic or parking purposes. 


Will take constant abuse by cars to speeds 
of 70 M.P.H. and spring back into its orig- 
inal shape. Made of special composition 
rubber with reflectorized bands of high index 
glass beads on a highway yellow background. 
Reflectorized bands are coated with a sealer 
to retard road dirt and grime. 





Three models and three sizes available to 

satisfy your requirements. On two models 

there are no holes to drill or bolts to install. 

A waterproof epoxy mastic is furnished with 

es the guides to glue to the street. 
A 


HAWKINS - HAWKINS CO., INC. 
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1255 EASTSHORE HIGHWAY BERKELEY 10, CALIFORNIA 


Write for prices and literature. Dealers—few 
territories still open. 


B AND G, INCORPORATED 
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espouse a totally illegitimate form of 
signing practice. While the net result 
may be beneficial, like starting some 
of us more dormant intellects to begin 
thinking, there is danger that this arti- 
cle could be used by those self-styled 
“Safety Experts” who besiege T.E.’s 
with catchy phrases and slogans to 
ram some equivalent nonsense down 
our collective throats. 

Let’s feature “Dear Crossing” signs 
in MAD Magazine — not TRAFFIC 
ENGINEERING. 

Very truly yours, 
M. J. HARTIGAN 
696 Swain Avenue 
Elmhurst, Illinois 


* * * 


March 9, 1960 
Editor: 

The purpose of this letter is to com- 
ment on the problems of obtaining 
driver observance to pedestrian right 
of way in crosswalks, and to suggest 
changes in uniform legislation which 
should improve the presently bad situ- 
ation. 

The Problem: The Uniform Vehicle 
Code (Sec. 11-502a) requires that driv- 
ers approaching a crosswalk (at a lo- 
cation not controlled by signals) shall 
yield the right of way to pedestrians in 
that portion of the cresswalk which is 
relatively close to the path of the ve- 
hicle. This provision is generally ob- 
served in some areas, (such as om the 
west coast), but in most parts of the 
country the drivers rarely if ever yield 
the right of way. This is especially true 
at unmarked crosswalks, and in cross- 
walks on arterial streets where speeds 
are higher and drivers would be sub- 
jected to greater inconvenience if they 
were to conform to the regulation. 

In view of the widespread disregard 
of this regulation, perhaps we should 
re-examine the regulation and deter- 
mine whether it should be modified to 
provide controls which will encourage 
a higher level of voluntary observance. 
If this could be done, there would be 
less difficulty with the problem of 
school crossing protection, as well as 
general pedestrian control and protec- 
tion. 

At present, there is no distinction in 
legal requirement between the driver's 
duty in yielding at a well-painted 
school crosswalk on a minor street, or 
at an unpainted crosswalk across a six- 
lane arterial street at a minor T inter- 
section. Possibly what is needed is the 
establishment of two or three different 
levels of legal requirements, and to 
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provide means to notify the driver of 
the level of performance expected of 
him at each crosswalk. 

I propose that a “Stop Crosswalk” 
regulation be adopted by state law and 
that local authorities be empowered to 
establish such “Stop Crosswalk” regu- 
lations after study of physical and 
traffic conditions. Such a regulation 
would be used at warranted locations, 
such as on school routes, or at certain 
key crossings of arterial streets. The 
regulation would be enforcable only 
when marked properly (sign plus 
marking). 


There might be three or more levels 
of control at non-signalized crosswalk 
locations. Each could be distinctively 
marked to obtain voluntary conform- 
ance, and to guide enforcement. The 
characteristics of each level of con- 
trol at non-signalized intersections are 
as follows: 

1. “Yield” crosswalk—This would 
be the same as now is in Sec. 11-502a 
of UVC, where driver is required to 
yield to a pedestrian who is in a cross- 
walk on the driver’s half of the road- 
way, or is approaching from the other 

(Continued on page 66) 





How much TORTURE 
can YO;? —syE~ 


TRAFFIC PAINT STAND? 


MARK 


A high quality paint built for 


Longer Life 
Greater Visibility 


State Street, Chicago 
—one of the busiest 
streets in the world. 


Traffic count 30,000 
every 24 hours (taxi- 
cabs, buses, trucks, 
passenger cars.) 


Painted with CLINCO- 
MARK to withstand 
heat, cold, sleet, ice, 
raw wind and heavy 
traffic. 

(Furnished through 
INTER-AMCO.}) 


FREE test sample. 
Write for yours today 
and descriptive litera- 


Lower Cost Per Dollar Per Foot 


Labor Savings (No need to 
rechalk lines when repainting— 
sufficient striping remains from 


previous marking.) 


The CLINTON COMPANY 


Sales Representatives for Chicago Area — INTER-AMCO 


1214 Elston Avenue °* 


Chicago 22, Illinois 





Professional Service Directory 


Traffic - Parking - Highways - Transit - Design Consulting - Financing Aids 
” gee . City Planning - Urban Redevelopment 


ee eee E. A. BARTON and ASSOCIATES 


Traffic & Park Raileed F I 

raffic arking ai acilities 

ressways Industrial Plants Consultants ° 

Grade Separations Municipal Works 

Urban Renewal Port Development Cleveland Transit Building * Cherry 1-0600 °* Cleveland 14, Ohio 


150 North Wacker Drive, Chicago 6 ‘ ‘“ 
> eneieindie Taate Boston New York City Toronto St. Louis 


GEORGE W. BARTON EDWARDS AND KELCEY RAMP CONSULTING 
& ASSOCIATES ENGINEERS AND CONSULTANTS SERVICES, INC. 
CONSULTING ENGINEERS Highways — Structures — Airports 


- Traffic — Parking — Soils 
Traffic — Transportation Oddie <n Dian ig, ol Parking Programs Feasibility Studies 


Parking & Traffic Surveys Design Services 


Parking — Highways 
3 William Street, Newark 2, New Jersey 2 West 46th Street, New Vork 36, N. Y. 
600 Davis Street 


Sistas iitinets Boston New York Formerly Consulting Service Division 
Salt Lake City Minneapolis Ramp Buildings Corporation 


MALL WORLD 
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Basically the Mall has great safety 
factors and has a tendency to have the 
stores on the Mall go in for a little Automatic Signal Division of Eastern Industries 
better housekeeping, and quite a few 
went so far as to decorate their fronts 
in the gay Christmas spirit which we 
used from Thanksgiving to the close of 
the Mall. Cataphote Corporation 

Off street stores benefited very much, The Clinton Company 
and people saw streets they had never Crouse-Hinds Company 
seen downtown before. This depart- 
ment feels that with the proper plan- 
ning and the proper educational pro- 
gram, using the Mall simply as the 
instrument for which it was intended Elastic Stop Nut Corp. (Stimsonite) 
and not trying to make a carnival out 
of it all year long, it would be a suc- 
cess. 

Figures and checks that we have 4@wkins-Hawkins Company, Inc. 
made on this experiment cannot be de- Kerrigan tron Works 
scribed as normal, due to the conges- 
tion of the holiday traffic. 

In comparing the Toledo, Ohio Mall, 
and Kalamazoo, Michigan, where the Minnesota Mining & Manufacturing Company 
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our own to the extent that their core 
areas are more of a block form where- 
as ours is one long main street, our 
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LETTERS TO THE EDITOR 
(Continued from page 63) 


side so closely as to be in danger. Mark 
as at present, with crosswalk markings 
only, or do not mark at all. 

2. “Stop” Crosswalks—Driver must 
stop whenever there is a pedestrian in 
the crosswalk on the driver’s half, or 
one is approaching from that part of 
the other half of the roadway, as desig- 
nated by overhead, curb-side or center- 
mount signs with message “STOP 
WHEN IN USE.” A distinctive pave- 
ment marking would delineate the zone 
within which a pedestrian must be, to 
require a vehicle stop and this type of 
control would ke similar to the Zebra 
crosswalk used in England. 

3. Prohibited Crossing—Pedestrians 
would be prohibited from crossing at 
an unmarked crosswalk. Enabling leg- 
islation is needed to authorize such 
markings. Signs would be used to indi- 
cate the prohibition, along with bar- 
riers where needed. 

A pplication: All crossings on through 
streets would be studied, along with 
crossings at other locations. On about 
half the crossings of through streets, 
the “NO CROSSWALK HERE” could 
be used, while on about a third of the 
locations, “Stop Crossings” could be 
designated. 





School crossings generally could be 
“Stop Crossings” except where there 
was need for signals. At such school 
crossings, the safety patrols could 
place temporary signs in the center of 
the street, and perhaps also use “Stop” 
flags to give added emphasis to the 
regulation which already applies when 
a pedestrian is standing in a crosswalk. 

Pedestrians desiring to cross at a 
“Stop Crossing” would be instructed 
to step off the curb, and wait until 
drivers immediately approaching have 
passed, and then to proceed into the 
intersection (Sec. 11-502b). Any driver 
not stopping is subject to arrest. The 
“Stop Crossing” regulation would not 
be used unless accompanied by en- 
forcement. 

Signs at “Stop Crossings” might 
carry messages such as “Crosswalk— 
Stop When in Use,” or “School Walk, 
Stop When Occupied.” 

Possible Results: With this plan in 
operation, there will be some cross- 
walks where drivers will be required to 
use special care in facilitating pedes- 
trian crossings. Fewer signals would 
be necessary. 

Readers’ comments will be welcomed. 

DonaLp S. Berry 
Northwestern University 
Evanston, Illinois 


UNIVERSITY OF ILLINOIS 
STUDENT CHAPTER 


New officers of the Illinois Student ITE 
chapter for the spring semester: 

John Nemsick, President; Jack Marcellis, 
Vice-President; Arthur Horkay, Secretary- 
Treasurer, 108 S. Gregory, Urbana; Wayne 
Gruen, Sr. Engr. Council Representative, 
and Leon Kowalski, Jr. Engr. Council Rep- 
resentative. 


YALE STUDENT CHAPTER 


The following members of the class were 
elected to office for the new semester: 

John Coffin, President; Robin Underwood, 
Vice-President; Boris Hryhorczuk, Secretary 
Treasurer, and Mr. Seburn was elected our 
new faculty advisor. 

The first semester has been a memorable 
one for all of us here at Yale. The com- 
mittees are to be commended on an excellent 
job of providing arrangements for informa- 
tive road trips and films and entertaining 
social gatherings. New chairmen are: 

Special Committee—Tom Clark, George 
Basmadjin. 

Program Committee—Doug Hanson, Rene 
Martinez. 


METROPOLITAN (N.Y.) and MID- 
ATLANTIC SECTION MEETING 


A Joint Meeting of the Sections will be 
held in Trenton on April 21 at the Stacy- 
Trent Hotel. A dinner meeting is planned, 
with a program featuring the Penn-Jersey 
Transportation Study. 


EDITORS’ NOTE: 

We regret that space limitations make it 
mecessary for us to hold the balance of 
Section News for future publication. 
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